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The Champney Die-Sinking Process. 


By JoHN RANDOL 


going from one shop to another, and 
eximining new things day after day, I am 
stantly impressed with the fact that the 
human mind is very slow indeed to accept 
new ideas, new methods, or new results. 
First we refuse to believe the new thing ex 
ists, and boldly pronounce it an impossi 
bility ; next we say that it is not good and 


ean never come into general use; then we 
vimict that the new thing or method may 
have 
special cases, but we vigorously deny the 
: finally, 
and commonly about 20 years after the first 
yronounced and the 
new thing, wemake up our minds that there is 
possibly something in it. Enterprising jour 
up; 
venturesome engineer is rash enough to read 


some virtues, and may do in some 


possibility of its general application 


undeniable success of 


nalists write it some very lively and 
a paper about it before some body of wise 
men, and last of all capital becomes inter- 
and the which 


made the thing a brilliant world-wide suc 


ested, money would have 
cess a score of years before, could it have 
been had, is eagerly offered to assist the in 
ventor of the new thing, who has commonly 
grown old before the value of his work is 
recognized even by those whom it most di 
We are all 
those of us who have passed 


the 


rectly benefits. so very wise, 


a lifetime in 


shops, we know so many good things 


and finally the man with the new idea goes 
with little money 
commonly, and as he scrubs along with his 


into business himself, 
new idea and hard work, we look very wise 
and say, ‘‘ I told you so” to him every time 
we have the opportunity. 
We all what die 
what it we are all familiar with the 


know sinking is, and 
costs : 
clean light shop, with its planers and shapers 
and drilling machines and its row of die 
all and 
its row of clean, bright, intelligent workmen 


sitting at 


sinking machines beautiful tools ; 


a north light, industriously and 
with concentrated attention slowly sinking 
the shape of some piece of work down into 
the solid metal of a steel block, with their 


die. We know it to-day, just as we knew 


it twenty years ago ; die sinking by the old 


established methods can be seen in almost 
every good establishment in the metal manu 
facturing way ; the use of the drop hammer 
and the power press, mechanical or hydrau 
lic, in metal manufactures, is universal, and 
thousands of dies are to-day being made by 
the _ old, skillful, 


methods : vet 


slow, well established 


and George F. Champney, 
engineer, found out twenty years ago how 
he could make any die for any purpose, 
the to be 


under the most ponderous drop, to the finest 


from heaviest forging die used 


medallion or coining die, in one instant—in 


briefest fraction of a second, with 


the very 





that it had ever been near a_ piece of steel, 
much less been driven bodily into the solid 
metal, so as to produce its exact and perfect 
reverse in the block, and make a perfect die 
in which to reproduce its own shape 


I said to this gentleman that it did not 
seem possible such things could be that | 
should think the cast iron image or forces 


would be crushed to atoms, and that the hot 
steel block on the anvil would spread out, so 
that the result of the 50-foot drop of the 
hammer would be a couple of ruins—a 
ruined force and a ruined die block, instead 
of an instantaneously made, absolutely per 
fect die, and an uninjured force 

To this my informant replied that he him 
self would have thought the same thing, but 
that what did result was a perfect die, exactly 
reproducing in reverse every detail of the 
piece put on the bottom of the hammer 
asked at E. P 


Bullard’s machine tool works, if there was a 


In Bridgeport recently 1 


man in Bridgeport who was making drop 


dies by dropping a big hammer 50 feet, 
with the force on the bottom of the hammer, 
into a block of hot steel, and making a 


perfect die at one blow. This question was 
* Not that 


‘You would be 


met with a smile, and the reply, 


we ever heard of.” I said, 


likely to know if such a thing were being 
done ?”’ 

“ Very likely indeed,” was the reply. A 
search in the directory disclosed the name 
of ‘‘The Patent Steel 


Cannon street, 


Die Company,” 8% 


and at 88 Cannon street I 





ind good, old-fashioned, long established, 
reliable, sound ways of doing things, that 
we all regard it as in the nature of an insult 
to our own personal understandings when 
some crazy inventor comes along with his 
new-fangled jimcrack ideas which make our 
old established practice look ridiculous ; 
instantly say to him in effect, no matter how 
we choose our words, ‘‘See here, we have 
been in this line thirty or forty or fifty 


we 


years,” as the case may be—the longer the 
time the less our knowledge, generally— 
‘giving all of our thoughts to this line of 
work. Do suppose 
enough to have missed anything which has 
So 


you we are stupid 
the advantages you are talking about ?” 
we pass the man with the new idea along 
down the whole line of our conservative, 
highly respected and thoroughly established 
coneerns and men in our particular field, 
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queer shaped files and delicate chisels ; most the simple, almost rude tools shown in these 


of us have looked at a finished job of die 
sinking—an absolutely perfect fit for the ir 
regular surfaces of the piece which it is to 
make, and have secretly wondered at the 
skill of the workmen who could 
job. Some of us have seen a marvelously 
constructed pantagraph tracing its thou 
sands of cuts in a coin die, guided by a large 
model which its mechanism reproduces in 
reversed miniature in the block of steel to be 


do such a 


used in the coining press, and have also ad- 
mired and wondered at this beautifully ex- 
act piece of high-grade mechanism, and of 
course we know a lot about die sinking ; we 
know what class of machines must be used, 
what class of workmen—really artists the 
good die sinkers must be—what grades of 
steel, and above all what days and weeks of 
patient labor must be used to make a finished 
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engravings; and not only found out how to 
sink dies perfect in shape and surface, but 
far superior in quality and endurance to any 
dies ever made by any other method. 

A year ago, a gentleman knowing that I 
am as one of the Athenians, who hold that 
day in which they learn no new thing as 
lost, me : man in 
Bridgeport who has a hammer with 50 feet 
drop; he makes a cast-iron force any shape 
he wants, and fastens it on the bottom of 
this 50-foot fall hammer, and he 
block of hot steel on the anvil of that ham- 
mer, and just drops the hammer with the 
force on the bottom of it right down into 
the steel at one spat, and it makes a perfect 
die in the steel and don’t hurt the cast-iron 
force at all—doesn’t even mark it—you could 


said to ‘““There is a 


puts a 


not tell by the looks of the cast-iron force 


Fig. 4. 


found Mr. Champney, and the drop hammer 
with a drop of 52 feet, and a lot of die 
and a number of the 
beautiful specimens of dies conceivable, an 
order book full of orders from such firms as 
the Gorham Company, and I asked Mr. 
Champney to permit me to take photo- 
graphs, and write an article for the AMERI 
CAN MAcuHINrsT, descriptive of his incredible 
achievements, and the are 
herewith, in so far as Mr. Champney would 
permit. 

Twenty years ago the idea occurred to 
Mr. Champney that at a suitable velocity a 


sinkers, vast most 


results given 


cast-iron medal, or even a gold or silver coin, 
could be driven bodily into a block of hot 
steel, so as to produce a perfect die in which 
its own shape could be duplicated by use of 
Experiments convinced 
to 


the coining press. 


him of the truth of his theory. He went 
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Europe with this invention, and remained 
abroad for some ten or twelve years, in close 
connection, for a part of the time, with the 
tussian Mint, where he made dies which 
gave from 80 to 70,000 impressions, as against 
6,200 impressions for the life of any dies 
there made by ordinary methods for the 
same piece, and was decorated by the 
Emperor with the order of Stanislaus for his 
invention. After these years in Europe, 
Mr. Champney returned to America, and 
proceeded to perfect his methods so as to 
make them applicable to dies of all sizes ; 
his previous work had been for coining pur 
He started to work 
in Bridgeport, where he now makes many 


poses and medals only. 


dies for leading firms of silversmiths and 
metal workers all over the United States. 
His original idea was simplicity itself 
given the model for a piece of work to be pro 
duced in dies, the simplest method possible 
is, of course, to drive that model into a 
block of steel, so as to leave its perfect 
impression in the soft die block ; then take 
the model out of the die and harden the die, 
and there it is. Asis usual, between the 
happy thought and its happy realization, 
lay a waste of dreary desert years, the story 
of which Mr. 
The old story, no doubt, of shining 


Champney will not have 
printed. 
moments of success, buried in speedily fo! 
lowing failures ; partial gains which could 
not be made entire and complete, and total 
disasters which could not conquer Champ 
ney’s faith in his theories ; 
Bridgeport 
doing good work, patronized by the best 


finally, to-day in 
there is a small establishment 


manufacturing concerns in the country, and 
possibly the nucleus of a large and pros 
perous business for the closing years of Mr. 
Champney’s life. 

The method practiced at the Bridgeport 
shops in producing a hardened steel die to 
model is this: The model, a bit of wax 
shaped to the designer’s fancy, and mounted 
on a block of wood, a medal, a coin, a 
plaster cast of any object, a natural leaf 
from a tree, anything in short from which a 
plaster cast can be taken, can have a die 
made from it which is not an approximate 
reversed copy, but is absolutely perfect in 
its reproductions ; every line, every eleva 
tion, and every depression of the model are 
made in thousands of duplications from the 
dies, which are mechanically copied from 
the models by Champney’s processes. 

First, if the article is not suitable for use 
as a pattern to be molded in sand, a plaster 
cast is taken from it, and in this plaster cast, 
as a mold, asecond plaster cast is made, which 
is a duplicate in form of the article to be 
reproduced. Next, this last cast is molded 
in fine Troy foundry sand, same as any piece 
of fine iron casting. This sand mold is 
faced by smoking and printing the pattern 
back in the mold until the surface of finely 
divided carbon facing deposited by the 
smoking process gives an absolutely perfect 
Then this mold 1s 
poured with Barnum & Richardson's car 


mold of the model. 


wheel iron—just a good strong foundry iron, 
nothing secret or special about it. Mr. 
Champney makes the molds himself, and he 
also pours them, melting his iron in plum- 
bago crucibles, and with a coke fire in the 
furnace shown in Fig. 1. New crucibles 
are to be seen standing on top of the brick- 
work of the furnace, and one which has 
been used stands on the floor by its side. 
The furnace is a plain, iron-banded, brick- 
work affair, with an ordinary grate of 
square bars, loose fire-brick doors, and an 
ash pit, all of the most common construction. 
At the beginning of this work Mr. Champ- 
ney was neither a die sinker, nor an iron 
molder, nor a steel temperer. Now he is all 
three, and his iron molding comes very rear 
perfection. He showed me a cast in gray 
iron of a large medallion which was ab 
solutely perfect, and appeared to have been 
carefully and beautifully finished all over, 
but had really never been touched since 
leaving the sand ; another, a ‘‘ waster” not 
good enough for Mr. Champney’s require- 
ments, he gave to me, and it is reproduced 
in Fig. 2. 1 coveted the perfect one, but 
Mr. Champney would not part with it. A 
steel die had been made from it, but it did 
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not bear anywhere the sniallest mark of 
The quality of Champney’s good 
iron founding may be guessed from the 


sery ice, 


appearance of the surface of Fig. 2, photo 


graphed from the ‘‘ waster” mentioned. 
The force, or cast-iron reproduction of the 
model, is made with an added base, about 
‘, of an inch thick, as shown in Fig. 2, 


16 
which is full size; this base is faced on the 
bottom so as to lie flat and firm up against 
the bottom of the hammer where it is se 
cured, by means not shown, while the 
hammer is lifted and falls to make the im- 
pression in the die, or is ‘‘ driven,” as the 
word goes at the Bridgeport Patent Steel 
Die Company’s shops. 

The block of steel into which the model 
is to be driven is not hollowed or shaped out 
in any way so as to partially conform to the 


general outline of the ‘‘foree.” On the 
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ILARDENING APPLIANCES.—FI«, 7. 
contrary, the face of the die block is roughly 
crowned both ways, in the shaper, so as to 
have a clean metal surface, without scale or 
cinder ; the crowning varies with the size 
of the block; it is quite high, perhaps } 
inch in a block about 6 inches long by 3} 
The dies are made about the 
After the 
‘driven ”’ into the 


inches wide. 
common practice for thickness. 
force or model has been 
hot steel die the metal of the die is raised up 
in a high border all round the base of the 
force, just as it would be if the force had 
been dropped into a mass of very wet clay, 
and this raised edge lies up tight against 
the edge of the base of the ‘force.’ The 
extreme lift of the hammer, 52 feet, is used 
only for the largest work ; various drops of 
the hammer are used, according to the size 
of the die. The largest die made by Mr. 
Champney of which he could find a record, 
measured 12 inches by 10 inches for the top 
opening of the die, and was 8 inches deep 
from the finished surface of the die to the 
bottom, and the finished die weighed 212 
pounds 

The hammer used by Mr. 
weighs 1,500 pounds, and has an extension 
which can be keyed to its top, which weighs 
1,000 pounds, thus making the greatest 
hammer weight available 2,500 pounds. 
With 50 feet free drop the final velocity of 
the hammer would be considerably over 50 
feet per second. 


Champney 


This is reduced somewhat 
by the V-uprights which guide the hammer 
in its fall, so that the extreme velocity at- 
tainable is estimated at 50 feet per second. 
The hammer is lifted by a power-driven 
winch shown in Fig. 3, a portion of the ham- 
mer itself being also shown. The dimen- 
sions of the hammer room did not permit 
placing the camera so as to take a single 
picture including all of both, The lifting 
chain is latched to the top of the hammer, 
and is released by the hand line, seen coiled 
on the left upight of the hammer guides. 
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These uprights are of wood having cast-iron 
V-guides bolted to their inner faces. The 
bottom of the hammer has the usual dove 
tail and key for holding dies. 

It is, of course, essential that the die block 
should be perfectly confined sidewise. How 
this confinement is effected I do not know. 
Mr. Champney did not wish his method to 
be published, and I preferred not to take 
away personal information to be withheld 
from print, so that farther than Mr. Champ 
ney’s statement that confining the various 
sizes and shapes of blocks sidewise had 
troubled him, but that he now had found an 
easily managed and satisfactory method, and 
the extremely suggestive massive steel ring 
seen at the left of the hammer in the en- 
gravings, and the other heavy ring lying on 
top of the anvil, I have no idea of how the 
heated die blocks are confined while the 
die is driven. 

The steel used is ‘‘ die steel’ made by 
Farist, in Bridgeport. 
may be used, as there is nothing special 


Any suitable steel 


about the steel. 

Mr. Champney said the die blocks were 
heated to ‘‘ white” heat before being placed 
The actual de- 
The heat- 
ing is done in the furnace shown, as is also 


on the anvil for a ‘‘ drive.” 
grees of heat could not be given. 
the heating for tempering. I did not see a 
die ‘‘ driven.” 

After the driven block is cold it is planed 
in an ordinary shaper (the only machine tool 
in the place), and planed flat on top down to the 
proper hight, and is then passed to the die 
sinkers, Fig. 4, who do what is needed in the 
way of finishingand ‘‘ matting” tothe work- 
ing surfaces of the die. If the force is abso 
lutely perfect then the die need not be 
touched by the die sinkers, and is not. 

Fig. 5, head of Rubens, from celluloid im- 
pression from a Champney die, the surface of 
which was never touched by a hand tool, is 
of an absolutely perfect finish, as were a me 
dallion head of Ariadne in copper, and a 
smaller medallion, also in copper, presented 
tome by Mr. Champney. Both the head of 
Rubens, which was ‘‘driven” from a cast- 
ing made from a plaster cast of a Brussels 
medallion, and the copper medals mentioned 
are of the most perfect surface conceivable, 
and all were struck in dies which had never 
been touched by a hand tool. But very 
many dies are made in the Bridgeport shops 
from models in wax, which are by no means 
perfect in detail ; the petals of the flowers 
represented may want sharpening at the 
edges, matted surfaces are left plain, and 
delicate lines are omitted entirely, to be put in 
by hand after the die is driven. As might be 
guessed, the very smallest and faintest marks 
on the original are reproduced with abso- 
lute fidelity in the Champney dies, and a 
die struck from a $5 gold piece, with 
‘*Champney ” in sunk letters, was absolutely 
faultless in every detail under the micro- 
scope, and the die of the ‘‘ Head of Rubens”’ 
has a perfect polish in every detail. 

The heating of the dies, and the ‘driving’ 
under the hammer, and the hardening and 
tempering are all done by Mr. Champney 
himself. The heating for all purposes is 
done in the natural draught Lehigh coal fur 
nace shownin Fig. 1, justas itappeared aftera 
large die had been taken from it to go to the 
This tub is 
simply a barrel cut down to take the ends of 
a die holding grating at the sides, and 
notched still lower at the right for an over- 
flow. 

Two barrels on an overhead platform are 
filled with water from the small vertical sup- 
ply pipe, and a much larger stream is piped 
from these barrels down to the hardening 
tub (cut down from a large barrel) below. 
This large pipe has an upward bent open 
end in the tub, something like 2 inches or 3 
inches below a grating made of small wires 
crossing two bent round rods hooked over the 
sides of the barrel, allas shown in Fig.7. The 
supply stream is small, and the barrels over- 
head are simply reservoirs. 

Pure water only is used. The round wire 
rods are perhaps an inch or two below the 
water line established by the overflow at the 
right. The flowin the large delivery pipe 
is regulated by the hand valve. 


hardening tub shown in Fig. 7. 
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In heating the die the face is not a 
to come in direct contact with the fire 
pieces of sheet-iron are wired on the 
as to cover the sides, and an iron tr 


siderably larger than the face of the 
provided and filled with powdered ch 
or bone charcoal, as may be thought 
this tray is put in the fire, and then th 
having its sides and edges clothed 
sheet-iron as described, 1s laid tace 
on the tray of charcoal; coal is 
around the die, and the furnace door is : 
then the die and 
are taken out, turned right side up, ar 


until the die is hot ; 


tray is then, and not until then, rem 
from the face of the die, thus keeping 
die at all times full of the red hot charc 
bone dust. Thenthe die is put bottom « 
on the grating in the hardening tub 
stream is then turned on against the bi 
of the die until it is cooled about half 
up, the hot charcoal still filling the cavi 
the die, and perfectly protecting it fro: 
air; the die is turned face down o1 
grating and the full stream of water t 
on soas to rush up into the inside o! 
die and cool it as quickly as possibl 
die is returned to the furnace and dr 
rapidly after hardening ; both heating 
cooling are done as rapidly as possible 
illustration of the value of a large str 
of water delivered close to the fac 
the die, Mr. Champney said that a 
was brought to him from the Russ: 
Erwin Factory, New Britain, for a halt 
metal door knob an expensive piece otf 
sinking, which they had tried three t 
to harden, and believed would not ha: 
at all; this die Mr. Champney hardened 
that no file in his place would touch it, a 
first attempt, 
The Russell & Erwin shops have a tem 


by the methods descri 


ing tub piped with an up-stream, but 
nozzle is 18 inches or so below the grat: 
which the die is laid, and hence th 
stream is too much diffused, in Mr. Cha: 
ney’s Opinion, to be effective. 

The exactness of size of dies made by 
Bridgeport shops is wonderful. One 
made for exhibition from half of a comn 
ball pene machinists’ hammer cut in tw: 
the middle lengthwise, was as perfect 
everywhere as can be imagined. But M 
Champney informed me he could mak 
die considerably larger or smaller than 
force, and could also make the die dish 
crown more than the model; thus he s 
he could make the die driven from a > 
gold piece 4's or so larger or smaller in dia 
eter than the model which drove the 
and could also raise or lower the center 
the die at will, so as to increase or dimini- 
the weight of the coin struck in the d 
He did not explain the means by which 
could do this, but said the result was certs 
and as he wished, invariably, and he add: 
that he had never yet lost or cracked a 
in hardening. 

=. 
Cotton States and International Expo 
sition. 

Since the last notes were written sever 
machines have been added to the pow 
plant in Machinery Building. These ar 
100 horse-power Weston engine, which is 
drive a 1,000-light Thomson-Houston dyn 
mo, also new. These machines have be 
placed in the incandescent block. In th 
are and power block a new power machi 
has been added. This is a 200 kil 
watt generator, and was furnished by th 
General Electric Co. It is driven by th 
300 horse-power cross-compound Buckey 
engine, which was named in the last lett 
as driving a 200 horse Jenney power gene! 
ator. Both these generators are connect 
to the engine through a countershaft, an 
can be run singly or together, 
partial load and on diflerent circuits. 

The boiler-house equipment has been i! 
creased by two 500 horse heaters, one fron 
the Excelsior Heater Co., of Chicago, an: 
the other, a Wainwright, from the Taunto: 
Locomotive Works, of Taunton, Mass. 

The general machinery exhibits have bee: 
pouring into the Machinery Building very 
rapidly during the last two weeks. Mos 


-ach one 0! 
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‘hibitors have had their representatives on 
» ground waiting for the goods. Hence 
most cases the shipments have been un 
cked and 
val. 

Much has been written and said about 
ara Mere, the beautiful artificial lake, 
hich has been formed in the middle of the 
xposition grounds. 


placed immediately upon ar 


Owing to some difficul 
es being encountered during the construc- 
on of the conduit which admits the water 
ito the well for the six Worthington fount- 
n pumps, it was found necessary to shut 
ff the stream of water which was filling 
lara Mere. It was necessary to keep this 
ipe closed for several days. Some local 
lily newspaper reporter got wind of it and 
“Will 
ere be filled in time?” It 


arted the question rolling, Clara 
rolled and 
ied and grew to be as much of a bugbear 
s the other stock question, ** Will you be 

ady for the opening?” But Clara Mere 
: full and has been so for several days, so 
ull in fact that the water in the pump well 
tands several feet above the foot valves on 
he pump suctions, 

A number of the electric launches have 
rrived and several trial trips have 
ude with them. They add much to the 
eauty of the little lake. 

A great deal has been written about the 
electric fountain at the Atlanta Exposition. 
its designers promise that it will excel the 
vonderful pair which formed so strong an 
ittraction at the World’s Fair. There are to 
be two spray fountains which have been 
scarcely mentioned as yet. 


been 


These fountains 
will have no coloring effects. The sprays 
ure located one on each side, or rather each 
end of the electric fountain, each being about 
200 feet from it. Water at 60 pounds press- 
ure per square inch will be furnished these 
fountains from a 2} million gallon pump, of 
the John H. McGowan Company’s manu 
facture. This located in the 
McGowan Company’s exhibit, which is very 
near the Henry R. Worthington space. The 
exhibits of both these concerns are very large, 
containing as they do many different ma 
chines of many designs, and nearly all in 
operation. 
Piedmont 
1895. 


pump is 


Park, Atlanta, Ga., Sept. 11, 
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A Large Straightway Valve. 


Our readers will be interested in the large 
valve shown in the accompanying illustra 
tions. The half tones are from photos 
of one of ten similar valves recently made 
by the Rensselaer Manufacturing Company, 
Troy, N. ¥., for the new water supply at 
Allegheny, Pa. The valves are to be used 
in the position shown, the spindle operating 
the main valve and also that for the 12 inch 
by-pass rising vertically. The water way 
of the valve is 60 inches in diameter. (The 
60-inch machinist will be recognized as the 
genuine article.) The valve as it lies is 16 
feet long, 9 feet high, 5 feet 6 inches from 
flange to flange, and weighs 55,000 pounds. 
it is, of course, principally of cast-iron with 
2,000 pounds of brass or composition for the 
wearing surfaces. As the valves are tested 
to a pressure of 200 pounds before leaving 
the works, we may form some idea of the 
strength required, and the views given show 
the ribbing of the shell quite effectively. 

This valve possesses several features of 
interest besides its size and weight. The 
gate is operated by two solid bronze spindles 
with screws 4 inches in diameter upon their 
inner ends, geared to always move together 
and so that one or two men can operate them. 
As the gate to be moved weighs upward of 
six tons it is by no means an easy matter to 
move it under the most favorable conditions. 
Friction rollers are provided to sustain the 
weight, and these travel upon a non-corro 
sive bronze track fitted on the bottom of the 
shell. Where such rollers have been used 
without this latter provision their operation 
has been very unsatisfactory on account of 
the corrosion of the metal and the obstruc- 
tions provided by the industrious barnacle. 
These valves possess a special and distinct- 
ive feature, not found in other valves, in the 
scrapers that are provided in advance of the 
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ro.lers in either direction, that plow up the 
accumulations of silt or any hard deposit 
that may form upon the track of the valve 
When the valve is to be moved these scrap 
ers act like the pilot on the locomotive and 
keep the track clear. They have been used 
upon valves made for the city of Rochester, 
a 


is transported complete upon a special car 


, With gratifying success. Each valve 


that has been provided. In describing the 


valve, of course, the daily paper had to get 
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A Locomotive on Stilts. 

Some time ago we were asked to illustrate 
or to give an opinion upon a new scheme of 
locomotive construction, which differed from 
the usual locomotive only in placing under 
the ordinary wheels a system of trucks 
resting upon the rails and supporting, di- 
rectly upon their wheels, the regular wheels 
of the locomotive. We now learn that such 


a locomotive is being built at the Baldwin 
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Baldwins, who seem to have no interest in 
the matterexcept to get their pay for the 
locomotive 

The only 


traption, so far as we can see, is in the fact 


redeeming feature of the con 


that it involves no important change in the 
locomotive itself, so that when the absurdity 
of the invention has been demonstrated. it 
will only be necessary to remove the stilts 
and use the engine in the ordinary way 
——_ +e -—_—_ 
In Defense of Patent Practice. 


By R. D. O. Surru 


I betieve our American system of patents 
is not only the corper-stone but the greater 
part of the foundation of our national pros 
perity. I believe that it furnishes the only 
solution to that apparent commercial para 
dox—our ability to pay higher wages and 
higher prices for material and still undersell 
less wages and less for ma 


those who } ay 
I believe that the good done by this 


terial. 
system is enhanced by a correct understand 
ing and injured by erroneous ideas. If 1 
did not so firmly believe these things, mis 
like the AMERICAN 
Macuinist would not worry me, 


statements in papers 


In your issue for September 5th, p. 707, 1 





































































































in its deadly work: ‘* The valve was built 
thus strongly to withstand the expansion 
and contraction of a five-foot continuous riv- 
eted steel pipe, which in the difference in 
temperature between summer and winter 
exerts upon the valve a force of nearly 
900,000 pounds.” Here is where some of 
these elastic bolts which we have been hear- 
ing about would be of service. 
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A LARGE VALVE. 


Locomotive Works, and it is set forth that 
with this engine 90 miles an hour will be 
easily attained, because owing to the ar- 
rangement of the truck wheels, the engine 
will be advanced twice as far during each 
revolution of the driving wheels, as would 
be the case if the driving wheels rested 
directly upon the track. Great things are 
expected of it, though not, of course, by the 


find a description of a patent for a steam en- 
gine, which, according to the writer, ‘‘ vio- 
lates nearly, if not quite all, of the laws of 
steam engineering.” This may be so, and 

when he adds, ‘‘Is 
there not something wrong in the system, 
or in the rules of practice that can make the 
issue of such a patent possible?” he sails 
out into a sea of which he evidently has no 


very probably is, but 
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chart. Before asking that he 
should have inquired, if any human system 
or rule of practice ever worked 
hardship or wrong to someone, and another, 


question 
without 


why should more be expected of the patent 
system than of any other human institution. 

The officers of the Patent Office are neces 
sarily human beings like the rest of us and 
are no more capable of accurately forecast- 
ing the future of a contrivance which is ab 
solutely as new to them as to the rest of the 
race. 

The statute requires that an invention, to 
be patentable, must be both new (novel) and 
useful, but it does not require that the in 
vention shall have been actually worked on 
a commercial scale, or been 
all, and very few have been worked on 
a commercial scale before patent, while a 
very large number have not been worked at 
all. 

Like all other human institutions, the pat- 
ent system is a compromise. If as a pre 
requisite it were necessary that utility should 
have been commercially tested, it would cut 
off far more beneficial inventions than trivial 
or erroneous ones, because the greater num 
ber of inventors are too poor to test their 
inventions, and capitalists will not do so 
until the protection of a patent has been se 
cured. 

The law of 1836 had not long been in oper 
ation before the exercise of official judgment 
as to ‘‘ utility’ became an unbearable hard- 
ship. Patents were refused because iv the 
judgment of the Patent Office the inventions 
lacked utility, and it will be easily under- 
stood by everyone who has had a little ex- 
perience, that the more radically novel and 
far reaching an improvement is, the fewer 
will be the number of men who believe in it 
until after demonstration. So it was in the 
Patent Office until the Supreme Court ruled 
that the word ‘‘ utility” in the statute is to 
be understood in the sense of ‘‘ not harmful 
to the public.” Utility is to be presumed un 
less there is evidence of positive harm. The 
rule, therefore, which eliminates inquiry as 
to utility, is not the outcome of laxity, or 
fancy, but of sore experience, which con 
vinced the Supreme Court that it was abso 
lutely necessary to rescue inventors from 
the human doubts of officers in the Patent 
Office, who have duties to perform, but 
neither the knowledge nor means of gain- 
ing that knowledge which would enable 
them to utter intelligent judgments on this 
question. 

If it had rested on the examiners’ judg- 
ment as to utility, Sickles would not have 
had a patent for his cut-off, nor Morse for 
his telegraph, nor Bell for a telephone, nor 
would thousands of other important inven- 
tions have triumphed over the disbelief of 
the Patent Office. 

The occasional grant of a patent which 
has no good in it can hardly warrant the 
barring out of really valuable inventions 
which the inventor is pecuniarily unable to 
demonstrate. 

There are several classes of persons named 
by your writer who do not deserve the no- 
tice given them. It may be reasonably con- 
cluded that patent attorneys are not more 
unscrupulous than other persons who serve 
their fellow men, and those among them 
who ‘‘ fatten” are, to my personal knowl- 
edge, rather the exception than the rule. 
When a man wants a patent he wants it, 
and he has straightway suspicions of an at- 
torney who tries to dissuade him. In ninety- 
nine cases in a hundred he will not rest until 
he has his application in the Patent Office. 
The credulous capitalists may be safely left 
to their fate. In the course of a tolerably 
long life I have never met one. In fact, men 
who are credulous don’t become capitalists— 
now and then they are mistaken in judg- 
ment like other men, but it is not credulity 
which catches them. It seems to me that 
the inventor of a worthless thing which still 
has in it something so novel and so valuable 
that it hopelessly bars the way of something 
valuable, has, after all, builded better than 
he knew, and that he does not deserve im- 
precations for that. Besides, the hopeless 
barring is moonshine. The proprietor of a 
worthless patent is always ready to part with 


worked at 
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If heis not, the judg 
ment as to its worthlessness may be prema 


it for a modest sum. 


ture 

If it ¢s worthless it cannot possibly bar 
which is valuable. If it 
ally does bar the valuable invention it sim 


something actu 
ply shows that the latter rests upon some 
thing not devised by its inventor. 

The important thing seems to be over- 
looked by your writer, to wit, the patent is 
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a contract which costs the patentee some- 
thing but costs the Government nothing. It 
purports to guarantee him the 
right for 17 years, and that nobody has any 
right to disturb him during that period. If 
it is valuable it belongs to him and no one 
has any right to claim or to use it. If it is 
worthless it is equally his, but no one else 
So far as the 
general public is concerned, they do not know 


exclusive 


will want to claim or to use it. 


nor care anything about it one way or the 
other. If the thing is valuable the public 
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end of the main spindle. All the wearing 
parts being made of steel, hardened and 
and the thoroughly 
balanced, the spindles can be driven at any 


ground, mechanism 
speed required by the drills, without noise 
or vibration. 

of a machine 


Our present illustration is 


built on this plan, which we saw running 
recently in the shops of its builders, the 
Langlier Mfg. Co., 67-69 Clifford street, 
Providence, R. I. With the *‘ drill head” 
shown in place the machine is fitted for 
drilling spoke holes in the flanges of bicycle 
hubs, but things are so arranged that by 
loosening one clamping bolt this head with 
its spindles can be slipped out of its socket and 
one with a different arrangement of spindles 
substituted for it, the change being very 
readily made. 

With the head shown eight ;'; 
can be drilled through 5 inch stock, and at 
inch 


inch holes 


the same operation counterbored 3} 
diameter, ,'s inch deep, in 30 seconds, in 
cluding the time required to place the piece 

The machine is provided with two speeds. 
A small lever at the back of the column 
raises and lowers the idle pulleys in line 
with either pulley on the spindle cone, the 
belt being equally tight on each. An oil 
tank and pump, the latter driven by a small 
belt, are provided, and attached to the slide 
is a smail rod, moving vertically with the 
drills, which shuts off the flow of oil 
water when the drills are raised from the 


or 


work, and turns it on again when they are 
fed down. 

The lower fixed table catches all the oil, 
which drains through a grid back into the 
oil tank, so that no oil is wasted, and the 
shop floor is kept clean. 

- lb 
Automatic Glue-Jointing 
chine. 


A New Ma- 


The accompanying illustration represents 
an improved machine for automatically joint- 
ing material, making a perfectly matched 
joint of any desired shape on any kind of 
wood, from 3 inches thick to veneers, and up 
to 18 feet 6 inches long. It is especially val- 
uable for making tight joints in staves for 
tank work. Two pieces of stock are jointed 
at the same time, one on either side of a 
the table. 
are made in different sizes to joint material 


central fence on The machines 
from 8 feet 6 inches up to 18 feet 6 inches, 
and no matter how heavy the stock to be 
jointed, or how long the table, the machine 
works freely. The frame is stiff and heavy 
and of ample size, planed and bolted to- 
gether, so that the machine runs steadily 
under all The table is planed 
true, and with means provided for taking up 
lost motion will clamp two boards of un- 


conditions. 


— 


Lr Qo. 





don’t want it and won’t have it until the pat- 
entee has crammed it down the public throat. 
If it is worthless it won’t go down, and that 
is the end of it. 


—__ += 
Multiple-Spindle, Bicyele Hub-Drilling 
Machine. 


In former issues we have illustrated some 
multiple-spindle drilling machines, designed 
especially for light work, and having small 
spindles cranked at their upper ends, and 
driven by engagement with a wrist plate 
which is driven by a crank upon the lower 

















SepremBer 26, 1895 








return of carriage and perfectly auton 
The of feed 


creased at the will of the operator, and 





rate may be increased or 


travel of the carriage regitated by mear 
adjustable stops to suit the length of 


An 


controlled by the feed lowers the mar 


material. ingenious automatic de 
and boxes below the cut, so that the stox 
The 


chine is simple in design, is not hkely to 


its return is clear of the cutters. 
out of order and does not require spe 
skill torunit. It is built by The Egan ( 
239 to 259 West Front 
Ohio 


street, Cincinn 


— a 
New Pattern Letters. 


We present herewith an engraving sh 
ing a new idea in pattern letters. 

We all know the trouble caused by 
tern letters and tigures which will not st 
in their places and thereby cause castings 
appear sometimes with anything but 


right symbols upon them, This troubl 





is intended to avoid by the use of these |; 
ters, Which are made of brass, and, inst 
of being secured by shellac only, have ca 
upon them small spurs as shown, which 
driven into the wood and prevent displa 
ment. 

In putting these letters and figures on it 
found most convenient usually to press t 
points through a strip of paper and then | 
the paper as a marking template on the p 
tern, 

The letters can usually be removed fri 
old patterns and used on new ones, an 
being of brass, they can be readily solder 
to metal patterns if desired. 

They are made in three sizes—§ inch 
inch and # inch, by Twining Campbell, 1 
Liberty street, Paterson, N. J. 

——-agpe—___—_—_- 
The British Cruiser “ Terrible.” 

Some particulars of the latest monster o! 
the British Navy we have no doubt will | 
of interest to our readers : 


Length over all, feet... 


Length between perpendiculars, .... 50) 
EPORGER, CRUPOMEC..... ccs cccevccses 
Depth to upper deck............... 43 
ee ere 2 
Displacement, tons...........00.5. 14,20) 
Cee IS, 53s. vase i cr Pomre tees 3,0) 
[. B, P., Batvaral GPaugnt, .. 6.666566 25,01 


Speed, knots 
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even thicknesses, bringing them to a straight 
line against the central fence by means of a 
single lever and at one operation. The face 
of the fence being planed it will not mar the 
stock brought in contact with it. 

The mandrels are of cast steel of ample 
size and each driven independently. They 
carry a full set of shimmer heads or saws, as 
preferred, making a perfectly matched joint 
of any desired shape, the curved or irregular 
joints giving more gluing surface than can 
be obtained with any other machine. Dis- 
pensing entirely with rack and gears, the 
feed is noiseless and self-reversing, with quick 








The hull is double. The two bottoms ar 
4 feet apart at center and 2 feet 6 inches 
the bilge, increasing to 4 feet at the protect 
ive deck level. In the region of the m 
chinery the depth is increased to 8 feet, an 
a series of plate girders binds the bottom 
together with thwartship intercostals. Th 
stem, 15 tons, and the stern post and A 
frames, 50 tons, are of phosphor bronze, and 
the two screws, 21 tons each, are of manga 


nese bronze. The total bronze used is 16° 
tons. The hull is sheathed outside with 4 
inch teak plank. The rudder, which is 





partially balanced, has an area of 250 squar: 
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feet, and is covered with rolled brass plates. 
The hull is divided into 236 water-tight 
compartments of various capacities. The 
space given up tothe machinery, 252 feet 
long, is divided by a middle longitudinal 
bulkhead and transverse bulkheads into ten 
compartments, two being used for the main 
engines and eight of them for the 48 Belle- 
ville boilers. 

The engines are wholly under the protect 
ive deck, the stroke and length of connect 
ing rods having been shortened to accom 
plish this. The engines are of the four 
cylinder triple-expansion type ; high-press 
ure, 45 inches diameter ; intermediate, 70 
inches, and two low-pressures, 76 inches ; 
stroke 4 feet. 
are forward, and have piston valves of the 
inside type with adjustable packing rings, 
while the other cylinders have treble-ported 
flat valves, with a special type of relief 
frame to relieve the pressure, and the weight 
of all the valves is balanced to reduce the 
strain on the valve gear. 


The high-pressure cylinders 


The cylinders, 
steam jacketed, are independent castings, 
but are all bolted together, and for stability 
in case of ramming struts are fitted between 
the forward cylinder and the structure of 
the vessel, as well as transversely between 
the respective cylinders in each engine 
room, 
cast-steel columns. The valve gear is of 


Each cylinder is supported on four 


the double eccentric link-motion type, and 
is reversed by means of a double cylinder 
engine attached to one of the cast-steel front 
columns. 
provided with screw gear, so that the valves 
of each cylinder may be linked up inde- 


Each of the reversing levers is 


pendently. The pistons, cylinder covers 
and steam-chest doors are of cast-steel. The 
piston and connecting rods are of Siemens- 
Martin steel. Metallic packing is provided 
for the stuffing boxes of piston rods and 
valve spindles, both of the main engines 
and of all auxiliary engines. The crank 
shafts are crank being a 
separate piece, and all interchangeable, with 
journals 20 inches external diameter and 10 
inches in internal diameter. The crank arms 
are cut away as much as possible for light 


hollow, each 








ness and for convenience in fitting the 
centrifugal lubricators. The thrusts are of 
the horseshoe type, with eight collars to 
each. The thrust shafts and propeller shafts, 
which also are hollow, are 18} inches in 
diameter inboard and 20 inches outside the 
ship. The propellers are three-bladed, 19 
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feet 6 inches in diameter, and work inwards 
instead of outwards as 
practice. 


heretofore the 
Twenty-five thousand square feet 
of cooling surface is required in the con 
densers, and the tube casings as well as the 
ends of the condensers are built up entirely 
of naval brass plates riveted together. The 
steam is condensed outside the tubes, which 
are 2-inch diameter and .05 inch thick, the 
circulating water passing throughthem. The 
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oval section. They are of different cross 
sections, but with the longitudinal dimen 
sions alike for the sake of symmetry The 
hight of each funnel is 80 feet from the 
yrate. To supply the air for complete com 
bustion, eight air-compressing engines ar 
provided—four with double cylinders and 
four with single cylinders. The total grate 
surface is 2,200 square feet, and the heating 
surface is 67,800 square feet The pressure 





Fig. 1. 


Fig. 3. 

CoRE BOXEs 
water is supplied by four Gwynne centrif- 
ugal pumps, each driven by an independent 
engine. With steam at 150 pounds, these 
pumps are capable of discharging 1,500 tons 
of water per hour from the bilge. A double 
cylinder reversible engine is placed above 
the starting platform for turning the engines. 
With compound worm gearing, the worm 
wheels having machine cut gun metal teeth, 
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and the main worms being of manganese 
bronze, the engines are capable of turning 
the main engines completely around in eight 
minutes. 

There are 48 boilers on the ‘“ Terrible,” of 
seven and of eight elements, located in eight 
boiler rooms. There are four funnels of 





Fig. 4. 
FOR VALVES 


in the boilers is 260 pounds, which is re 
duced to 210 pounds in the high-pressure 
steam chest. The junction boxes are of 
malleable cast-iron .),-inech thick, and the 
tubes, mild steel lap-welded, 6 feet 8 inches 
long, 4$ inches outside diameter and vary 
ing in thickness from § inch for the lower 
to 4, inch for the upper rows. The pipes 
are screwed into the back boxes, the pitch 


i, : 








of the screw on the tube being slightly 
different from that in the box, so as to form 
a tight metallic joint. A jam nut is added 
for greater security. For the front ends, 
instead of both tubes entering the box, one 
is connected by means of a screwed coupling 
nut to a projecting nipple. This arrange- 
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ment is adapted to facilitate the removal of 
the tubes which form the elements. The 
main steam pipes are of mild steel, as are 
ilso the receiver pipes 

Of the various services performed by the 
auxiliary engines, space will not permit even 
the mention. The following list of the sets 
of machinery in the ship is sufficiently sug 
gestive without any explanatory remarks : 


Sets 
Main engines 2 
Reversing engiaes 2 
Turning engines 2 
Main circulating pumps ; 2 
Auxiliary circulating and air pumps 4 
Main feed pumps...... 6 
Auxiliary feed pumps 8 
Fire and bilge pumps.... 4 
Drain tank pump I 


te 


Distiller pumps aR 
Air compressors for air jets in Belleville 


boiler . BS 8 
Fan compressors for stokeholds. 12 
= ie engine rooms 2 
ship ventilation, . 4 

Electric light engines 8 
Air compressors { 
Steering engines .......... ..... 2 
Boat-hoisting engines............... 2 
Coal " 2 
Ash iy si 12 
Engine for workshop 1 
Capstans, fore and aft 2 
Total sets of engines... . , vee | 


The armament consists of two 9.2 inch, 
22-ton guns, twelve 6-inch rapid fire, six- 
teen 12 pounders, nine machine guns, and 
four torpedo tubes 

stale Ricccinaiatan 
Serew Machine. 

We present herewith an engraving of a 
turret head screw machine, with automatic 
revolving turret and Parkhurst rod feed, with 
hole through plunger large enough to take 
1+ inches stock. 

The spindle is of forged crucible steel run 
ning in bronze boxes having provision for 
taking up wear. There are taper gibs on 
the turret slide for taking 
up wear and 
alignment, and the turret 
has a hard steel index ring. 
Pump, oil pan, ete., accom 
pany the machine, which 
is made by The Lodge & 
Davis Machine Tool Co., 
Cincinnati, Ohio. 


preserving 


—— — ope —— 


4 Novel Core Box for 
Globe Valves. 





Our illustrations herewith 
show a novel and improved 
mode of making the cores 
for globe valves, which has 
been devised by Mr. John 
Scheider, of Washington, 
Pa. It has been the prac- 
tice to make the cores for 
globe valves in two separate 
pieces, uniting them by a 
central pin, with the result 
that all the parts of the core 
have not been accurately 
and securely located, and 
that the partitions and walls 
of valves made with these 
cores have not been always 
of the required thickness, 
Mr. Scheider after consid- 
erable experience with re- 
grinding and repairing these 
valves and discovering the 
uneven thicknesses of the 
metal consequent upon de- 
fective cores, determined to 
make a core that should 
produce more correct and 
reliable results, and we 
have pleasure in presenting his system to 
the readers of the AMERICAN MACHINIST, 

It will be seen that with this core box the 
entire core is made in a single piece. Figs. 
land 2 show the two halves of the core 
box, Fig. 3 shows the core and Fig. 4 shows 
one-half of a shell that has been cast with 
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showing the truth and evenness of 
The half 


tone is made from a photo of a 2-inch valve 


this core 


the several parts of the casting 


that was planed down to show the interior 


The construction and operation of the cor¢ 


box will be readily understood from the il 
lustrations given The parts of the box 
which form the partitions in the core are re 


When one 


the 


moved by a circular movement 


half of a revolution has been made par 
The 
ind the 

Fig. 1 
shows the partitions in place for making the 
Fig. 2 
volved in the process of removal. It 
be noticed that Figs. 1 
two halves of the same core box. 


titions are entirely free from the core 
half is 
bottom half to the left, or rice verss 


top turned to the right 


core, and shows them partially re 
will 
and 2 represent the 
When the 
partitions have been removed, a little paste 
is applied to the faces of the half cores, and 
upon putting the box together, the 
of 


and united 


core 
matched 
the 


halves the core are accurately 
The views of the core and 


casting speak for themselves. 
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LETTERS FROM PRACTICAL MEN. 


Expansion Collars, 
Editor American Machinist : 

This device, as shown by Mr. Willis in 
your issue of August 22d, is a good idea, but 
would it the rest 
of the milling machine if 


not harmonize better with 
there were some 
the collars?’ <A 
has charge of the mill 


graduations on the edge of 
friend of mine who 
ing work in a large shop has a similar d 
vice, only the two parts are threaded to 
gether, somewhat like the tool-post ring on 
a Barnes lathe, and he has the edge gradu 
ated to read approximately thousandths of 
The straddle mills 
slightly too far apart, and the first piece 
milled, after which it is calipered with a 


an inch. ure first set 


micrometer, and the expansion collars closed 
by just the amount that the work is over 
size. WALTER GRIBBEN. 


A Job of Blacksmith’s Work. 
Editor American Machinist : 
the Smith & Black’s 
there was a smith’s shop ; they used to do 


Across street from 


all of our work and a deal of jobbing work 


besides. They ran six fires, all with the 
the new firm, 
when they got hold of it, put in a blower 
and some other new-fangled ideas, but what 
I started to tell happened before that 

One day, just before twelve, in came one 


old-fashioned hand bellows: 


of those tramping jours., one of those really 
be 
keep a good job when they get 


good workmen who can’t contented to 
one, but 
must he ‘‘on the go.” 

Well, he went up to the ** boss” and asked 
him for a job; the boss gave him a look and 
asked him could he ‘‘ weld two pieces of 
iron together.” 
the face of the tramp as he replied, ‘ Give 


A look of disgust came over 


me achance and | will show you.” ‘“ All 
right,” said the boss, ‘‘here is a good fire 
and tools, and lam going to dinner. Take 


hold and show what you can do,” and off he 
went. 

Mr. Tramp took a look over the boss’ kit 
and picked out the two best pair of tongs 
he could find, clasped them together, put 
ting the jaws of one pairintothe jaws of the 
other, slipped a ring onto the handles of 
each, and taking a good welding heat he 
made as pretty a weld as I ever saw, finished 
the job up in an A No. 1 style, laid the 
tongs on the boss’ anvil and went his way. 

The foreman’s face, when he came in at 
one o'clock, was a study ; he looked the job 
over, and with mingled disgust and admira- 
tion in ‘If that blanked 
fool was here | would give him a job—such 


his voice, said: 


impudence should not go unrewarded.” 
A. P. PREss. 





Loose Piston Ring in Steam Pump. 
Editor American Machinist : 

In reply to Question (325) J. F. B., 
kane, Wash. : 

The r-t, r-t in his pump cylinder is caused 
by loose piston rings, that is, the rings have 
lost motion in the direction of the piston 
travel; if J. F. B. will take a shaving off of 
the follower plate so that it will crowd the 


Spo- 
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rings up snug against the piston and prevent 
end play, he will cure the grunt in his’steam 
cylinder 
the 


that is the remedy in this neck of 
W. K. Howe! 


woods 


Kansas ( ity Mo 








Strength of Gear Teeth, 

Editor Vachinist : 
I had that 
to criticise the remarks 


Ameri ah 
imagined before one ventured 
of another, it was 
desirable, if not absolutely necessary, to first 
endeavor to Probably 
Mr. Webber, 


novel experience, thinks this quite a super- 


understand them. 


with his long and somewhat 


fluous detail in my case, and I must admit 
that I am very sorry this should be so, as I 
that if letter 
my that 
in the least, 


am convinced he wrote his 


after having read contribution, 
either he did not understand it 
or that he willfully misrepresented my state 
As I should be very sorry to lay 
to Mr. Webber, I 


inclined to believe that he has not honored 


ments 
this latter cbarge am 
me by a careful perusal of the contribution 
he utter 
would therefore refer him again to the article 


which thinks such nonsense, I 
in question, and now apply myself to the 
pleasurable task of enlightening Mr. Webber 
on one or two points. 

My critic says that it took him not quite 
half a minute to find the 23 different rules 
to which I Here Mr. Webber 
makes his first mistake, for of the rules I 
mentioned, one or two at least have never 
Mr. 


error, 


referred. 


appeared in print. Webber’s second 


and egregious is in assuming 


that I 
inch as a 


more 
advocate 1,000 pounds per square 
It is quite 
true that the table is calculated on this basis, 


suitable safe stress. 
but for the sole and ample reason that it 
enables any desired stress to be adopted with 
facility, as fully, and, I trust, clearly ex 
645. I might, 
of 1 pound 
per square inch for the table, and indeed 


plained in column 38, page 


of course, have used a stress 
my only objection to this was the number 
of ciphers which would then be introduced, 
and which could be altogether avoided by 
the plan I adopted. 

If Mr. Webber will refer to the last para 
graph of my article, he will find a number 
of suitable stresses given for varying con- 
And if, as he leads us to 
for all 
sorts and conditions of gear teeth—he may 


ditions of service 
suppose, he finds one rule suitable 
consider himself more fortunate than most 
of us. 
that 


horse power of 


In the same paragraph I mention 
the of 
gears of 


from 2,000 to 2,500 pounds per square inch. 


several of more reliable tables 


involve a_ stress 
If we adopt the lower of these two values, 
Mr. 
in his first case is 102.6. 


Webber will see that the horse-power 


The statement that the table reduces the 
power of gears to one-third that allowed 
by Boulton & Watt, while increasing the 
stress from 480 to 1,000 pounds, is, of course, 
little en- 
lightenment on what is meant by a stress of 


quite absurd. I must ask for a 
500 pounds on a cast-iron cube. 
Mr. Webber's remarks that no sane man 
would put up gears which would be subject 
to corner breaking, and that no good me- 


chanic would allow them torun so, is, of 
course, very tall talk, but it is calculated to 
lead that Mr. Webber's 


experience in these matters has neither been 


one to suppose 
so extensive nor as varied as he would have 
us believe. But, however this may be, as 
my table is quite as applicable to those cases 
in which even bearing can be relied upon, 
your correspondent’s strictures on that part 
of the question altogether fall tothe ground. 


M. E. 


Atchitectural Machine Designs, 
Kd*tor American Machinist : 

I have lately been impressed, as no doubt 
your readers generally have been, by the 
variety of information and the soundness of 
the views presented in your editorial col- 
An illustration of the latter is given 
in to-day’s issue, in the article on ‘* Archi- 
tect’s Machine Designs.” This is a subject 
in which I have always been deeply inter- 
We are chiefly indebted to Mr. 
Whitworth for the emancipation of machine 
tools, and it may be added of machinery in 


umbps. 


ested. 
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general, from slavery to architectural forms, 
which were found by him universally preva 
lent construction. He _ in- 
the rigidity 


in mechanical 
vented the box form of framing, 
of which, under every variety of stress, is 
fundamental to truth in machine work. 
When, in 1866, the of the 
Porter-Allen engine in England was under 
taken by his company, I had the pleasure of 


manufacture 


showing him an engine bed which met with 
his critical approval, especially after I had 
pointed out to him that in designing it I had 
done little more than apply to the steam- 
engine framing his designs for the framing 
In 


versation on the general 


of machine tools. the course of a con 


subject, he ex 
claimed, ‘‘ Let no one show me a mechanical 
design for which he cannot give me a me 
chanical reason.” 

Mr. Whitworth had done so much, in such 
a variety of ways, for the advancement of 
mechanical construction, had received such 
universal laudation, and had amassed such 
great wealth, that it was not to be wondered 
at that he should have formed the idea that 
all that 
Years before my acquaintance with him, 


he had done there was to be done. 
seeing no more problems to be solved, no 
more worlds to conquer in the field of ma 
chinery, his bold and restless genius turned 
to gunnery, and the grand 
idea of revolutionizing the artillery of the 
world, in which, however, he was doomed 
But at that time 
he was in the full tide of what promised to 


he conceived 


to be finally disappointed 


and negotiation 
that 
I was excessively amused at being told by 


be successful experiment 
with various governments. I confess 
him that he had ‘‘long entertained the idea 
of designing the standard steam engine, that 
is,” he explained, ‘‘an engine embodying 
all the fundamental principles, to which the 
builders of steam engines must, sooner or 


He added 


had been and was then so much engrossed 


later, come.” that his attention 
in gunnery that he had as yet been able to 
give but little thought to the subject, but 
he stiil hoped to undertake it when he should 
have got his present job off his hands. It 


o olays 
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much the same as that of 
collision on car and passengers. 


would be very 

If all you mean by “instantaneous” js 
‘quick acting,” the Lynn & Boston Stre« 
R.R air brake 


their main line, Boston to Lynn and Swam, 


had a successful in use or 
scott, two years ago, the motive power of 
the cars being electricity and the trolley 
being used. 

The air is pumped by one of the car axles 
while running, and I never heard of any 
trouble with the motor gearing from the us: 
of the air brake. 

If your Brooklyn cars are not equipped 
not for lack 
the 
invest in 


with air or electric brakes it is 
of but 


management not 


good brakes, simply because 
to 
such brakes, which naturally cost more than 
the hand brakes. F. M. JAMEs. 
Haverhill, Mass. 


[When a trolley car is to be stopped it 


does choose 


should always be possible to apply the brake 
instantaneously and with full pressure. This 
does not mean an instantaneous stoppage ol 
the car, but a stoppage as quick as possible, 
and if any trolley carsare stopped as quickly 
as possible, or can be so stopped with the 
brakes they employ, we have not seen them 
—Ep. | 


The Largest Drop Hammer, 
Editor American Machinist: 
The statement on page 703, of your issue 


of September 5, 1895, as to size of drop 
hammers made in this country, is hardly 
The Waterbury 


and Machine Co. 


correct. Farrel Foundry 


have made at least 
500-pound hammer; and it is my impres 
sion that Miner & Peck, of New Haven, 
have also made one of like weight. 
I think you will find on investigation that 


such hammers have been made as heavy as 


one 


2,000 pounds, and in this country. 
Collinsville, Conn. G. D. CoLTon. 

Foundry Cost-Keeping. 

Machinist : 

In a recent issue I noticed a query about 

I take the liberty 


Hditor American 


cost sheet for foundry. 
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must be said that he did afterwards con- 
tribute to steam-engine construction the 


hollow steel shaft, a specimen of which was 
regarded as the most important single ex- 
hibit in the Paris Exposition of ’78. 

Cuas, T. PORTER. 


Brakes on the Trolley Car. 
Editor American Machinist: 
In your issue of September 5th, in the 


editorial, ‘‘ The Brake on the Trolley Car,” 
referring to the killing of a child by a 
Brooklyn trolley car, you state: ‘It is 


reasonably certain that the life of the little 
child referred to above would not have been 
if the car had been without a 
fender, or, especially, if it had been equipped 
with an efficient brake, but the motor gear- 
ing might have suffered, and so an instan- 
taneous brake cannot be permitted on a trol 
ley car.” 

No car, trolley or otherwise, is likely to be 
equipped with an ‘‘ instantaneous” brake, 


sacrificed 


since the effect of the application of such a 
brake, if it were possible to make one, 


to inclose one filled out from my copy book, 
bearing the date August 26, 1891, or just 
four years ago; at which time I was con- 
nected with the Durango Steel and Iron Co., 
of Durango, Mexico. The I found 
very convenient, and it answered our pur- 
pose in keeping cost of castings. 

As will be noticed, it simply deals with 
things passing into the direct production 
of castings, and is made up from the cupola 
charger’s blackboard, and store and time- 
keepers’ books; such items as investment, 
depreciation, etc., are left to the office dis- 
cretion. The sheets cover six days’ work, 
although the blanks were printed for one 
month, but it was found too long a time to 
carry the items on the blackboard, so they 
were taken off weekly. It is probably 
necessary to make an explanation of the 
items, wood, charcoal, silicon and manga- 
nese, as these are not items commonly used 
in foundries. 

The company’s works are located at the 
foot of the famous Cerro de Mercado, 
from which mountain they obtain their 


sheet 
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ores, doing their own smelting, and pro 
ducing their own pig, using charcoal for 
fuel; but the product being principally 
mill iron, and the ores naturally tending to 
a low silicon iron, and fuel (charcoal) cost- 
ing 14 cents per aroba of 25 pounds, or $11.20 
per ton on the scales, it became a ques- 
tion of dollars and cents how to produce iron 
for machine castings. To import foundry 
iron was}out of the question, as freight 
alone from the nearest railroad point (180 
miles) cost $80 per ton of 2,000 pounds, then 
added to this the railroad freight and duties, 
duties alone of $20 per ton, so we bought 
ferro-silicon of the highest percentage we 
could get (13.5), and with this at a small 
additional cost we were enabled to produce 
machine castings of any degree of softness, 
at will. I may say that our pig rarely ran 
over.12 per cent. silicon, with practically 
no sulphur, and less than .05 phosphorus. 
Then came another question of a suitable 
iron for the wearing parts of the different 
ore-crushing machinery used in this country, 
such as shoes and dies for stamp batteries, 
and pans, tires and dies for Chilian mills 
and rolls for Cornish rolls. That we had a 
splendid base, tough, close, mottled, char 
coal iron, we knew, but still it lacked the 
staying quality, which the addition of 
ferro-manganese give it, so that with the 
silicon and manganese, we could produce 
from one common stock almost any class of 
iron needed. Wood we used for steam and 
core oven purposes, and charcoal for skin 
drying and cupola beds, as a little charcoal 
assisted in lighting the coke; coke cost, laid 
down at works, $45 per ton of 2,000 pounds, 
and wood 6} cents per aroba of 25 pounds. I 
may be asked why did we not use charcoal 
altogether in our cupola; the reason is, that 
we were unable to get the iron fluid enough 
to expel the graphitic carbon, and the result 
was imperfect castings. W. VIGGERs. 

Durango, Mexico, August 26, 1895. 

{Our correspondent’s cost sheet seems to 
be clear and simple, except that it does not 
appear how the price of his wasters and 
scrap was determined. The price seems to 
have been 1.0196 cents per pound, but why 
that price? This question has come up 
lately, especially in connection with one or 
two letters whose writer chooses to sign 
himself ‘‘ A Blockhead.”—Ep. ] 


The Monkey Wrench Made for Abuse, 
Editor American Machinist : 

In your issue of August 29th, Orosco C, 
Woolson gave quite a treatise on the monkey 
wrench, in which he lays down certain rules 
for the use of the tool. In reply let us con- 
sider the purpose for which the wrench is 
made. I think I make no mistake when I 
say that 99 per cent. of the machinists 
believe (and correctly too) that it is the in- 
tention of the manufacturer that the wrench 
should be used in any way it may be found 
necessary, either as illustrated in Fig. 1 or 2, 
or side ways, circumstances awd the inclina- 
tion of the person using the tool alone 
to determine the question. The monkey 
wrench is made to ~se, abuse is a word that 
can hardly be applied to the tool. I have 
known the monkey wrench for over 40 
years, and have been in a few shops both 





East and West, and have seen some scrap 
heaps at foundries and rolling mills, but I 
have as yet tosee one made up of broken 
monkey wrenches, or one in which it pre- 
dominates. In all my years in the shop and 
factory, I do not think I have seen two 
dozen broken wrenches, and but a small part 
of that number broken as Mr. Woolson 
indicates. I have seen quantities of the 
tool worn out in screw or nut. If Mr. 
Woolson will ascertain the number of ma 
chinists, and then take one-half of 1 per 
cent. of them he will find (according to his 
idea) how many there are who appreciate 
the one way to use the monkey wrench. 
But from that one half of 1 per cent., good 
Lord deliver us. I have a 12-inch wrench 
that has been in use some 30 years, and as 
he says, is as good as new, with the excep- 
tion of bruises and general wear. If a 
monkey wrench is used it will show wear 
all over, but if it is locked up in a tool chest 
and other wrenches used, then the other 
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wrench will be the one worn out, and the 
monkey will keepnew. The screw wrench or 
hammer wrench is made to displace a chest 
full of solid end and other forms of wrenches 
not adjustable. The four sizes of monkey 
wrenches, 6, 8, 10 and 12 inches, take about 
two hundred weight of old iron out of the 
machinist’s tool chest. In your editorial 
upon the same subject you say, ‘‘ But in 
addition to the sins of ignorance and thought 
lessness, the monkey wrench fiend continu- 
ally perpetrates others that are willfully 
and wantonly destructive. The use of the 
wrench for a hammer, the makers of the 
wrench are more or less to blame for, in 
continuing to make the head of the wrench 
in a shape suggestive of a hammer.” Now 
Mr. Editor, that hammer head is put on the 
wrench for the very use which it suggests, 
?. e., to hammer with, and when a man uses 
it that way, he is putting it to a legitimate 
use. A monkey wrench without the hammer 
head would not sell, except to the esthetic. 
No one ever puts a pipe on the handle of 
a wrench, except it is necessary, and under 
such circumstances it is proper and right 
to doso. The idea of a farmer carrying a 
cart load of solid-end wrenches into the 
field with him 


' 


War ts destructive, but it 
is waged for a purpose, not simply to kill 
and raise sheol. MoNKEY WRENCH. 


A Boring Tool That Earns Its Salary. 
Editor American Machinist : 

Not long since I had some brass bevel 
gears to make which formed part of an op 
tical instrument, and as there were over a 
dozen different operations on each one, in- 
cluding turning, threading and cutting the 
teeth, it was best to have the surfaces 
finished at the first operation as true as pos- 
sible, as on these the truth of the subsequent 
operations depended, and of this first opera 
tion I send you a sketch, thinking it may 
be of interest. The castings were held in a 
four-jawed chuck, and the hole roughed out 
with the tool shown in full lines at 4. The 
front end of tool also served to face the front 
hub, as shown at D. After this the lathe 

















ey 





American Machwmut 
| 
| 
{ D 
+ — 
t PON Oe 





was reversed and a finishing cut taken 
through the hole with back end of tool, as 
shown at #8, and then the back hub faced 
(C); thus the hole and faces of both hubs 
being finished at one chucking, were pretty 
sure to be true with one another. As my 
slide rest has micrometer graduations on the 
screws, it was an easy matter to make all 
the holes duplicates of the first one, by 
bringing cross slide to the same setting each 
time fora finishing cut at B, and as this 
finishing cut was very light, the wear of the 
tool was not a conspicuous element in sizing 
the hole. Had it been inconvenient to re- 
verse the lathe, the back end of tool could 
have been made with its cutting lip on the 
bottom, and all the cuts taken with the lathe 
running forward. The bar £ is a piece of 
cold rolled shafting held in fixture in slide 
rest, and the cutting tool A ordinarily sticks 
through it at an angle of 45 degrees, but for 
this particular job I puta hole through its 
other end at an angle of about 5 degrees out 
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of square, so the cutting tool would clear 
the chick jaws when facing the back hub, 
as at ( 

Brooklyn, Be. 


WALTER GRIBBEN 


Cyanide on Tool Steel, 
Editor American Machinist: 

Please allow me space for a few remarks 
in regard to the use of cyanide on tool steel 

In my experience, cyanide is of value in 
hardening stamp dies and other work where 
a hardened surface only is necessary. 

When used to harden tools that require 
grinding, for instance, cutting dies, it will 
sometimes cause considerable trouble. 

We know that by its use tool steel will 
harden at a lower heat, that large pieces of 
die steel will harden in oil at a much lower 
heat than they would, without it, harden in 
water, 

I have worked several years on punches 
and dies, many of them piercing dies, quite 
delicate, and once in a great while, for fear 
of overheating, and thereby cracking, have 
dipped the die while underheated, and con 
sequently it did not harden. 

If, in this case, cyanide had been used, 
the surface only would have been hardened, 
the punches fitted and tempered, and then, 
at the first grinding, the die would be soft, 
and then a long delay. 

Re-harden the die, it will change enough 
to make a refitting of punches necessary, so 
anneal punches, refit and temper. 

Or if in the case of a blanking die the sur 
face only is hardened when we attempt to 
cut in the punch, the case-hardened tool 
steel will not stand, and the die will be 
ruined. 

For me, no cyanide on cutting tools, if bot 
enough to harden it will do it without ; if 
not hot enough it will only case-harden, and 
that for cutting tools is useless. 


RALPH S. Ovts, 
Pittstield, Mass. 


A Wonderiul Feat in Marine-Eugine 
Repairing. 
Editor American Machinist : 

I inclose herewith a letter cut out of the 
St. John Globe, in reference to the breaking 
of the shaft in steamer ‘* Greenwood,” while 
on the passage from St. John, N. B., to the 
Island of St. Kitts, in the West Indies. I 
might say that this steamer was taken down 
by Geo. H. Waring, under contract with the 
Government to run between St. Kitts and 
Nevis. She left St. John on the 28d Aug 
ust and arrived at St. Thomas about the 21st 
November. 

Thinking it might interest your readers to 
know how some difficult jobs are accom 
plished, I thought I would send this to you 
for publication. 

When they found the shaft broken the 
first thought was: We will have to go to 
New York to have it repaired, but when 
they found it might be one or two months 
before a steamer might call, they found that 
would not do, and to take the shaft to an 
island where the steamer called, some 400 
miles, in a sailboat, that was out of the ques 
tion. 

The only thing was to repair it on the 
island. A cask was procured, the only one 
on the island, having come ashore out of a 
wreck, the ends taken out and a bellows 
made out of it. A forge was then made. 
The next question was material to weld on 
shaft to keep the length. After a long tramp 
on the island a bar of 3-inch by 83-inch iron 
was found; this was built up and made 
large enough to weld on end of shaft, which 
was then welded to shaft. You can imag 
ine this work on the shore with the sun di 
rectly overhead ; the inhabitants of the 
island in a circle around the forge, never 
having seen anything before like it, it was 
a picture not to be forgotten. To add to 
the difficulty the steamer had to be hauled 
out to get a chance to work at shaft. After 
a delay of two weeks the repairs were 
completed, they continued their passage, 
and I might say up to May of this year the 
steamer was running with the same shaft. 

ONE OF YOUR READERS. 

St. John, N. B. 

| The essential part of the clipping referred 
to in the above letter is as follows :—Ep. | 
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Great Harbor, 
Long Island, Bahamas. 

: . We came in here for a harbor, 
and when we started a few hours later to 
continue our journey found that our shaft 
was broken. This was two weeks ago, and 
ever since then everybody has been busy at 
the work of repair. It is very doubtful if 
any such job as that just completed was 
ever before brought to a successful termina- 
tion by any boat's crew. Without a forge, 
materials for work, dock, derrick, assistance, 
or anything else, we have got our shaft 
mended and are now ready for sea, , 
The coal, a quantity of which we had on 
deck, was all shifted forward so as to throw 
the stern as high out of the water as possi 
ble. The boat was then hauled ashore at 
high tide on the sand beach (the rise and fall 
of water is only from 18 to 24 inches), and 
then when the tide had ebbed the pro 
peller was removed and the broken pieces of 
shaft carried ashore. A forge was the next 
necessary essential, and to construct that we 
borrowed, without permission, the water 
cask from the residence of the Anglican 
priest here. He is absent in England, and 
his water cask, in which rain water for 
drinking is collected, is the only one on the 
island, and consequently was our only hope. 
On Mr. Waring’s suggestions and designs, 
the heads were removed, a center partition 
with a valve was inserted, bellows ends 
made from canvas and wood were put on, 
the cask was set over a hole in the sand, the 
lever working on the under end, and the 
forge was constructed Luckily the island 
is of coral formation, so we had plenty of 
lime to build with. Our coal proved to be 
possessed of admirable blacksmith qualities 
and the blast from the bellows was as power 
ful, steady and in all ways as efticient as 
could be desired and as good as any that 
could have been secured in St. John. The 
broken pieces were welded, the shaft 
straightened and trimmed, and, in fact, as 
good a job made as could have been turned 
out by any machine shop, Our anvil was 
formed from a very heavy block of wood 
and a large piece of iron which belonged to 
aun Eastport brigantine, the ‘“ Daisy Boyn- 
ton,” which was wrecked here two or three 
years ago. With regard to the minister's 
water barrel the heads will be replaced and 
the whole returned in as good condition as 
before. I forgot to say that luckily we had 
on board a 24-pound sledge hammer, which 
was of great value in the welding of our 
shaft, which was over 17 feet in length, was 
of steel and 8§ inches in diameter. Such re 
pairs to an iron shaft would not have been 
wonderful, but we consider that to a steel one, 
under such conditions, almost a miracle has 
been accomplished, 

ee = 
A Reminiscence, 

George Esco] Sellers is writing a very in- 
teresting series of articles in the AMERICAN 
Macuinist about his early engineering ex- 
periences ; in the latest of these articles we 
find this paragraph : 

‘‘Tt was the result of my experience with 
the hammer that led me to design my loco- 
motive for overcoming heavy grades by 
means of auxiliary steam cylinders operating 
horizontal wheels that gripped a central rail, 
the force of the grip being regulated by the 
weight of the train being drawn. I do not 
now propose to say anything of the labor, 
care and anxiety that invention caused me, 
It is too unending a net to get into.” 

We hope Mr. Sellers will not take it amiss 
if we supply a few details. He had a small 
locomotive of about two feet gage, possibly 
one ton in weight, that ran on a railway in 
1848 (”) ina vacant lot in this city, Nine- 
teenth street between Fourth and Lexington 
avenues. At one end of the railway was a 
very short steep grade ; as recalled it was at 
an angle of about 30 degrees with the hori- 
zon. The engine had asmall platform car 
attached and the load was all the boys in the 
neighborhood. The present writer hap- 
pened to be one of them. The engine per- 
formed all that was expected of it, appar- 
ently, though Mr. Sellers dismisses it with 
a very brief mention,— The Engineer. 
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Cast-Iron. 





the 
engineering world, 
and still the 
construction, 


whirling changes of 
the 


cast-iron is still cast-iron 


the 
especially in 


Amid ail 
times, 
domi 
nant element in machine with 
apparently every prospect of unbroken con- 
This stability and 
the 
a manifestation of 
It is 
pre-eminently conservative and reliable, and 
than its 


tinuance of employment 


permanence inthe midst of sweeping 


tide of progress is 
the sterling qualities of the material. 


only 


nothing could be more characteristic 
staying quality. 

yet as the world goes, 
thinking of the day 
when it shall be superannuated With cast- 
iron the ancients practically 
quainted. Of all the samples of iron in ex- 
istence that may be called 
They are all 
hammering. 


Cast-iron is young 
and it is too early to be 
were unac 
ancient not one is 
malleable and have 

The oldest 
existence to- 
day is supposed 3,000 B. C., 
while cast-iron only began to be known and 


cast-iron. 
been shaped by 
piece of iron known to be in 
to date about 
used about the beginning of the last century. 


James Watt gave cast-iron its great start in 
life, unknowingly 
value to all material things. As only afew 
years ago Holly could say that the evolution 


achieve- 


just as he gave added 


of Bessemer steel was as much an 
the engineer as of the chemist, so 
cast-iron was only lifted to the full dignity 
of its position by the hand that could com 


ment of 


pel the mightiest forces of nature to do its 
bidding 

Two properties combine to give cast-iron 
its value and usefulness to man—its strength, 
especially as a beater of burdens or in resist 
ance to crushing loads, and its ready adapta 
the 
may fashion for it to 


bility to shape of any mold that man 


run into. There is no 
laborious shaping of a solid mass of metal as 
the the block of 
Cast-iron is now so familiar to us all that 
nothing can possibly be called wonderful 
about it, 


statue is cut from stone. 


yet how otherwise than wonderful 
characterize the fact 
plastic and shapable and the most unstable of 
the 
the mold into which man pours the liquid 


may we that the most 


material things, shifting sand, makes 


iron, and in an hour it is fixed for all time, 
a type of what is most strong and enduring. 
The sands are 
yet the flow of the molten iron 
turb the 
every intricacy 


the playthings of the waves 
does not dis- 
and 
repro- 


most delicate shaping of it. 


and convolution is 
duced in the solid metal. 

There are in these days.those who would 
discredit and belittle cast-iron, but they 
should know what they are at. If cast-iron 
is not to indeed are 
safe. What is called treachery and unre- 
liability in cast-iron is in fact only its hon 
esty and a proof ofits reliability. Its weak- 
ness, if we may Call it so, is to its credit. It 
promptly repudiates the task to which it is 
not adapted, and snaps at once if its load is 
improperly applied. You may push it and 
pile your weight upon it, but you may not 
pull it with impunity. The recent collapse 
of a building completion in this 
city where cast-iron columns and steel beams 
were used for all the interior work showed 
indisputably that the fault was not due to 
the material but to defective foundations. 
The columns used in the building were 
many of them imperfect castings, with nu- 
merous blow holes and eccentric cores, show- 


be trusted where, we 


nearing 


ing that the old standards of inspection, 
even if honestly and thoroughly applied, 


are inadequate and often entirely inapplica- 
ble to the modern and advanced methods 
and materials of construction. The only 
danger in the use of cast-iron for structural 
purposes is from imperfect castings, and im- 
perfect castings may be detected by compe 
tent inspection and testing. 

The use of cast-iron for fly wheels is evi 
dently wrong, especially for high speeds, or 
for situations where high speeds may be 
possible’ at times from the racing of steam 
engines or similar conditions. The tempta- 
tion to use cast-iron for fly wheels is great 
and likely to continue, although it is dimin- 
ishing, especially in view of the frequent 
failures of such wheels. Methods are ad- 
vancing for the construction of wheels with 


“ — 
MACHINIST 
that must be much 
more A rim entirely of 
wire would seem to be the ideal for strength, 


rims and arms of steel 
safer and reliable. 
but it must always be a costly style of con- 
Why not make the 
wheel of a continuous plate of 


rim of a fly 
the 
plate rolled in as long strips as possible, and 
of a width equal to the thickness of the re- 
and then wound spirally until 


struction. 


steel, 


quired rim, 
the required weight of rim was secured ? 
The lengths of plate might be 
electrically welded, and the entire rim might 
be wound up without a hole to weaken it. 
Straps around the outside of the 
keep in place and secure it to the arms, 
which, of 
For the hub we would still be under obliga 


successive 


rim could 


course, should also be of steel. 
tions to cast iron. 

The ideal wearing surface is the 
ing surface, and for rubbing or sliding sur 
still one of the best ma 
the Its adapta 


journal bearings is 


unwear- 


faces cast-iron is 
known, if not best. 
for 
probably largely an expression of its ability 
to withstand 
among the metals in that it works well upon 
itself. The 


cylinder in 


terials 


bility slides and 


crushing. It is also unique 


interior surface of a steam 
which a piston cast-iron 
packing has traveled miles 
back and forth is a wonderful and mechan- 
ically beautiful sight. Engines are still in 


use upon the steamboats of the Hudson that 


with 
thousands of 


have outlived two or three hulls each. The 
old steamboat engines have in fact lived 


much too for the 
steam-engine practice have left them far be- 
hind in economy. On the 
steamships of the Atlantic the pistons each 
traverse the cylinders nearly half as many 
miles as the ship makes through the water, 
vet no one 


long, improvements in 


great racing 


ever heard of 


being discarded 


a steam cylinder 
because it was worn out. 
Cast-iron journals are largely used for small 
spindles and with wonderful success. Sewing 
machines have run for a quarter of a century 
with little appreciable wear. Careful lubri- 
cation at the beginning and a little reliable 
lubrication all the while in connection with 
cast-iron bearings gives wonderful longevity. 
It is doubtful if the possibilities of cast-iron 
as anti-friction metal are to this day appre 
ciated. Taken 
long to set 


all in all we would hesitate 


any material used by the engi- 
either for what it has done or for what 


it still may 


neer, 
do, above cast-iron. 
mb: 

Articles on Bieyele Manu- 


facturing. 


A Series of 


Next week we shall commence the publi- 
cation of articles in which the 
manufacture of bicycles as carried on in this 
country will be fully illustrated and de- 
scribed. The articles are written by a com- 
petent mechanic, well informed in such mat- 
ters, and the general plan will be to take 
each piece of the bicycle separately and 
show how it is produced in a number of dif- 
ferent shops, thus enabling the various meth- 
ods to be readily compared, and their rela- 
tive advantages seen. This, it is thought, 
will make the articles much more useful to 
the student of manufacturing processes than 
they would be if each factory were treated 
separately. 

The manufacture of bicycles is one of the 
important American industries, and is, just 
at this time, among the most prominent of 
the machine-producing industries. 

Not only those who are directly engaged 
in the work of producing bicycles, but all 
who are much interested in machinery, 


series of 


or in 
machine manufacturing processes, will find 
much in this series of articles to interest and 
help them. The articles will be as complete 
as possible, will be profusely illustrated, and 
will be adapted especially to the practical 
men who in capacity or another have 
the various problems connected with manu- 
facturing operations to solve. 
sible an article will appear each week until 
the series is finished, and they will probably 
run through several months, though gener- 
ally each installment will be complete in 
itself. 

There is, of course, no doubt that if every 
mechanic engaged in bicycle production 
could travel about the country and visit 


one 


So far as pos- 
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nearly or quite all the leading shops to study 
their methods, the result would be 
beneficial both to the mechanics and to their 
Few, if can this, but 
they can derive nearly if not quite as mucl 
benefit from articles, which will set 
forth by text illustration much 
than the average man would be able to se 


very 


emplovers. any, do 
these 
and mor¢ 
in going through the same shops. 
—— +e 

Recent tests of the Nantasket Beach elec 
tric traction equipment (of which we gav« 
account in our issue of July 25th), to 
with the results of the summer's 
work with it, indicate that such a plant is 
well adapted to the that 
similar used in other places 
similar. 
as we is about all that 
for it at notwithstanding the ex 
travagant claims that have been made, and 
the predictions to the effect that this plant 
and its performance indicate that a general 
transporta 
Perhaps such a change is really com 


an 
gether 
conditions, and 
ones will be 
conditions This, so far 


where are 


can see, can be said 


this time, 


change is coming in matters of 
tion. 
ing, but the proof that it is coming is as yet 
lacking. 
ee 

It is said that experience is showing that 
the locomotives used in the tunnel under the 
Detroit River at Port Huron, on the Grand 
Trunk Railroad, so much steam 
and highly heated gases against the steel 
lining of the tunnel that the effect is very 
injurious to the species of asphalt which has 
been filled in outside between the casing and 


discharge 


the rock through which the tunnel was 
bored. It is thought that electric motors 


may on this account be substituted. 
—_—_+.-—___—_ 
In commenting last week on 
Tempering 
the 
pieces at 20 degrees, whereas it was really 
40 degrees, as stated by Mr. Simonds. 
—— -<-- 
Literary Notes. 


We have received a copy of 


‘* Scientific 
’ we were somehow made to put 
variation in temperature between various 


the twenty- 
eighth annual number of ‘‘ Poor’s Manual of 
the Railroads of the United States for 1895.” 
The information presented is arranged intwo 
sections—the first comprising the statements 
of all steam railroads in the United States and 
Canada, and thechief onesin Mexico; next the 
statements of the street railway and traction 
companies in the chief cities of the United 
States, followed by 
industrial 


statements of leading 
corporations and organizations 
auxiliary to the railway interest. 

It is published by H. V. and H. W. 
44 Broad street, New York. 


Poor, 


We have received the first number of the 
Stationary Engineers’ of Illinois. 
This is mainly a list of engineers in charge 
of steam plants within the State named, and 
gives the leading particulars regarding the 
plants. Itis published by an association of 
working engineers, and is believed to be 
very complete. It is almost entirely com- 
mercial in its character, of course, and will 
prove valuable as a reference or directory. 
We understand that it is to be revised and 
re-issued every year, and itis published by 
the Stationary Engineers’ Gazetteer Associa- 
tion, 159 La Salle street, Chicago. 


Gazetteer, 


The Morning Herald, of Baltimore, is 
offering special terms on a new edition of 
the ‘‘ Encyclopedia Britannica,” and in con- 
nection with this supplies a ‘‘ Guide to 
Systematic Readings in the Encyclopedia 
Britannica,” which has been prepared by 
James Baldwin, Ph. D., author of ‘‘ The 
Book ete. This book ought to 
prove a great help in deriving the most 
benefit from the great work to 
which it relates, since it is so classified and 
arranged that persons engaged in almost 
any pursuit, or having almost any particular 
taste or inclination can readily select a com- 
plete and systematic course of reading. 

For instance, Chapter XXVII. of the 
guide is devoted to *‘The Machinist,” and 
in it is set forth a list of articles and parts of 
articles that will be specially valuable for 
practical men who wish to study machinery 
and the principles of machine construction, 


Lover,”’ 


possible 


_ 
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ranged in progressive order. There is 

oa chapter devoted to ‘‘ The Engineer.” 

1e guide contains 312 pages and a good 

lex, and is bound in cloth and leather. 

hese who have or intend to get the *‘ En- 

( lopedia Britannica”’ will do well to write 
Herald for particulars. 


i pSTLONS. a) 
UE SINSWERS. 


Questions of general interest relating to subjects dvs- 
ussed in our columns uill receve attention in this 
lepartment. The writer's name and address should 
ways qoenmnpany the question. Newther correct initials 
or location will be published when there is a request to 
at effect. If questions are enclosed with a business 
mmunication, they should be written on a separate 
heet. We cannot undertake to answer questions in 
‘next issue.” This department ws usualiy crowded, 
id questions must wait their turn to be answered, 
Veither can we undertake to solve mechanical or engi- 
eering problems, and send answers by mail, 
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(351) Worm Gear, Schenectady, N. Y. 
sks: Are there any machines for the cor 
ect cutting of worm gears, or must the 
rears be finished with a hob ? If the former, 
ould you name a maker? A.—A good 
leal depends upon what is understood by 
he term ‘‘correct cutting.” If the worm 
sear is to do very light work, it may be cut 
by arotary diagonally across the face, the 
face of the wheel in this case being flat, the 
same as that of a spur gear. Such worm 
wheels are used for some purposes and work 
well; but if you desire the teeth of the 
worm and wheel to have the greatest possi- 
ble amount of working contact, then the 
only practicable method of finishing is by 
the use of a hob. 


(852) B. F., Des Moines. Ia., asks: Are 
the papers on drafting still to be had from 
your office ? A.—Yes. Selected papers 
making a complete set can be obtained or 
they may be had as part of the volumes for 
the years 1886-7-8-9. 2. Suppose we have 
a pair of bevel gears correctly made working 
on shafts at right angles. The pitch diam 
eter of one is 8 inches, the other 9 inches. Is 
it practically possible to make a gear of 7 
inches pitch diameter that will also work in 
the pinion ? 4.—Probably not without some 
modification of the pinion. Bevel gears made 
upon this plan were shown at Chicago by 
Hugo Bilgram, and the principles of their 
construction are illustrated and described in 
our issue of October 12, 1893. 


(853) E. H. L., Brooklyn, N. Y.. asks: 
Has ‘* Trautwine’s Engineer's Pocket- Book” 
ever been revised? If so, who are the 
publishers of the latest edition? 4.—It has 
been revised, and is now published by John 
Wiley & Sons, 58 East Tenth street, New 
York. 2. Is the International Correspond 
ence School, Scranton. Pa., what it is repre 
sented to be? A.—We believe so. 3. In 
‘*Rankine’s Machinery and Mill Work.” on 
page 586. the millimeter is given as .03987043 
inch, British measure, while ‘* Wood’s Ele- 
mentary Mechanics” gives .03987079 inch 
for the millimeter. Other works give the 
same value as Professor Wood. It seems to 
be a mistake in Rankine’s, is it not? A.— 
We cannot call this difference in length a 
mistake, since the standard bars from which 
the lengths are taken differ to a slight 
degree The difference of the millimeter 
here mentioned is so small that it cannot be 
detected by the ordinary means of measure- 
ment, and will not affect the finest measure- 
ments in practice. 4. Which is the best 
work on the calculus for self-instruction ? 
A.—We do not know which is the best 
work treating on this subject, however, we 
prefer Smyth's calculus. 


(354) A. D., New York, writes: I have 
built a steam launch from the plans by 
Henry J. Gielow, published inthe AMERICAN 
Macuinist. I launched the boat on the 
17th July last. On taking the boat out 
of the water last week I was surprised 
to find the shaft, 1} inches diameter, cor- 
roded to {inch diameter between the wheel 
and the stern bearing, and also found that 
the heads of the galvanized lag screws, 
which fasten the stern bearing, completely 
gone. The wheel and bearing are of com- 
position. There is also a lead sleeve in 
stern dead wood. I think the trouble is 
caused by galvanic action. Piease let me 
know if you think that I am right, and how 
to remedy it, when I put ina new shaft in 
the spring, and also. if I can use any other 
metal for the shaft. A.—You give the 
correct cause for the corrosion, in fact, 
nothing else could have been expected, 
when steel and brass are in contact with 
salt water. The lag screws should be made 
of Muntz’s metal or forged Tobin bronze. 
The part of the shaft which passes through 
the stern bearing should have a brass sleeve. 
But it will be as cheap and better in the 
end to make this part of the shaft of Tobin 
bronze, which will need no sleeve, 
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(355) E. M. C., ——. N. H.. writes: We 
are having much trouble with our bronze. 
We use largely old bronze supposed to be 
about 1 tin to 16 copper, with the addition of 
a very little phosphorus. Nearly all our 
castings are full of small clean holes, some 
times the castings are perfectly honey- 
combed. We have tried the old metal alone 
and with various proportions of new metal ; 
we have added tin, copper and lead in 
various proportions and combinations, and 
have poured hot and cold, in green sand 
molds and dry ones, and always with the 
same result. The castings have been all the 
way from fairly good to worthless, but 
never perfect. If you can suggest anything 
that will help us out of this difficulty, you 
will greatly oblige us. A.—The old metal 
should never be used alone, not more than 
4 of a mixture should be old metal. An 
alloy of 1 tin to 16 copper, without a trace 
of lead or zine in it, is very difficult to 
pour ; an addition of 1 per cent. of lead and 
1 per cent. of zinc will be an improvement 
Great care is required in melting phosphor 
bronze, and when it has the proper tem- 
perature for pouring, it should be used at 
once. Sand which is too fine, and wet 
molds will give imperfect results. To make 
perfect phospor-bronze castings requires 
considerable experience, and should only be 
attempted by experienced workmen. 


(356) O. E. P., New York, writes: A 
horizontal forged steel lever fulcrumed, 
say, ata point 4, has to stand a pressure of 
2,500 pounds at its outer end B, the distance 
between A and Bis 2 inches. If the thick- 
ness is 1 inch, what would you consider a 
safe depth for the lever at a distance of 27 
inches trom B? A.—The depth of the lever 
at a given point at any distance from the 
outer end # is found by the following for- 
mula : 

6xlx W 

SX 6b 
in which 7 = distance in inches from the 
outer end B of lever to the section at which 
the depth is to be found; in this case it is 
2 W = the load in pounds sup 


— (?. 


27 inches. 
ported at the end B, 6 = thickness in inches 
of the lever, d = breadth in inches, and 8S = 
safe working tensile strength per square 
inch on the outer fibers of the lever; for 
steel of a good quality we may take a value 
of 20,000 pounds for S. Substituting for 
the letters in the above formula their values, 
we have, 
6 Xx 27 X 2,500 _ gs — 20,25, 
20,000 x 1 


the square root of 20.25 is 4} inches, which 
is the required depth at 27 inches from the 
outer end #. In the same way we can find 
the depth at any part of the lever, taking 
care to substitute the correct value for the 
length / given in the formula. When the 
thickness of the lever is uniform throughout, 
and the depth at different distances deter- 
mined by the above formula, the profile of 
the lever is that of a parabola whose vertex 
is at the load. In practice the profile con- 
sists generally of straight lines; under these 
conditions the depth at B should be equal 
to one half the depth at A. With a draw- 
ing of such a lever, the depth at any part 
can at once be obtained by direct measure 
ment. The depth at A is computed by 
same formula, provided the thickness of the 
lever at A is increased to compensate for the 
hole bored through it to receive the fulcrum 
pin. 


(357) W., Lynn, Mass., writes: Given 
two engines of the same rated horse-power, 
one a first class high-speed engine and the 
other of the Corliss type, each of about 60 
horse-power, and connected to the same 
boiler so that conditions shall be the same. 
Which engine will develop the greatest in- 
dicated horse-power for equal pounds of 
water evaporated? 2. Which will deliver 
the greatest power toa shaft directly coupled 
to the engine shaft for equal pounds of 
water evaporated ? A.—The questions re- 
mind us of an Irish fireman who used to 
come with the statement that he ** wanted 
to ask a d——d small question,”’ and would 
follow with a problem in metaphysics 
which would make an all-night job for a 
skilled professor in that abstruse science. 
These questions are susceptible of various 
interpretations, depending on the respective 
ratings given by the builders, and the boiler 
pressure carried. In neither question is 
economy at the rated power considered. If 
this is intentional, it is probable that the 
questioner wishes to know which engine 
will deliver the greatest power, at a given 
cost in steam, regardless of what either 
engine was designed to do by its builder—a 
condition under which steam engines are 
rarely, if ever, run. The high speed engine 
is amenable to its governor at all points in 
its stroke ; the steam may be carried to § or 
8 cut-off, and still be within good regulation. 
At these later cut-offs, the large clearance in 
this type of engine is less wasteful for the 
reason that it is drawn from a large volume 
of working steam. The Corliss engine, 
while more economical under fair con- 
ditions, on account of small clearance, will 
not respond to its governor unless the cut- 
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off takes place before } stroke. This feature 
limits the maximum load in this type of 
engine to considerable less than the maxi- 
mum in the short-stroke engine. If the 
piston speed of the two engines be alike, 
the Corliss may be run without releasing, 
and thus carry steam full stroke and give 
quite as much power as the high-speed 
engine ; but under such conditions would 
not be as economical as the high-speed 
engine. The Corliss engine would deliver 
its maximum load, under control of gov- 
ernor, at a less cost in steam per horse- 
power than the high-speed would deliver 
its maximum, but the high-speed would 
deliver a greater power. The answer to the 
second question is determined by the rela- 
tive friction of the two engines. Assuming 
the frictional resistance to be the same, the 
results in the two cases would be alike. It 
is probable with each engine well built and 
set, there would be but little difference in 
friction. Another answer we might give to 
these questions, which answer would be 
equally true and fully as satisfactory, per 
haps, is: We don’t know. The fact is, 
that the question is indeterminate and can 
not be answered categorically. If two such 
engines were tried under such circumstan 
ces and their water consumption and brake 
horse-power measured, we should know 
something of that particular case, but any 
change in either engine or in any con 
dition would make a new trial necessary. 


(358) J. P. M., Jacksonville, Fla., writes: 
Of late I have had some trouble in casting a 
thin elliptical plate and getting it flat when 
cooled. As shown in the sketch, the plate 
is 4 feet by 3 feet 3 inches and 4, inch thick. 
When I first tried it the ribs were as in 
Fig. 1; then they were altered, as in Fig. 2, 
but the result was the same. The plate 
would work and be convex on the side 
where the ribs were, the curvature extend- 
ing diagonally, or from A to B. When cast, 
the flask was heavily weighted, and re- 
mained so till perfectly cool. At another 
time the plate was removed from the mold 
as quickly as possible, but neither way did 


A i 


B 
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Fig. 1 Fig. 2 


any good. The ribs on the plate were 4 
inch thick and 2 inches deep at the middle, 
tapering to 4 inch at the ends, and were 
beveled to a fine edge along the top fora 
distance of 18 inches from the ends. There 
is an oblong hole g inch by 1 inch through 
the ribs, as shown by the dotted lines. The 
plate is for a damper in a smoke stack. 
A.—We referred this case to Mr. L. C. 
Jewett, who writes as follows: The ellip- 
tical plate, 8, inch thick, with ribs $ inch 
thick and 2 inches deep, is sadly out of 
proportion. The ribs should not be more 
than one and one-half times as thick as the 
plate, or, say, °s5 inch. In molding a plate 
like this a good strong bottom board is 
needed with stiff battens. Good bearing on 
the sand for the battens or cleets is as essen- 
tial as the weighting of the cope and 
wedging of the bars to prevent the cope 
lifting, as the pressure is of course equal in 
every direction, and with every care the 
thickness of the casting will exceed the pat- 
tern, both in the plate and in the ribs. The 
best practice to keep such a casting straight, 
or comparatively so, is to have ready ar- 
rangements for turning the whole flask over 
as soon as it is poured, and while clamped 
up. Turn on to a deep soft level bed of 
sand, knock off the clamps, remove the 
bottom board and scrape away the sand 
from the ribs to within 6 or 8 inches of the 
ends. Scrape the sand off through the mid- 
dle even down to the plate. It cannot be 
done too quickly, as the plate will solidify 
in less than 30 seconds, and contraction com- 
mences and goes on rapidly. It might be 
possible to knock the sand out of the cope 
on top of the casting and dig out the sand 
under the plate between the ribs, thus ex- 
posing them to the air and cooling them 
down to keep pace, as it were, with the 
rapidly cooling plate, and thus keep the 
plate straight, but by turning the flask over 
you can see what you are doing much better. 
The reason why castings warp and twist is 
owing to some portion of the casting being 
thicker or broader, or so situated in the 
mold that in cooling it is the last to do so. 
The last portion to lose its heat has the last 
pull, and ofttimes a strong pull it is. Every- 
one knows that extremities give off heat 
quickest and first, consequently the thing to 
try to do is to so expose the surfaces, or 
cover them as the necessities require, to the 
end, that all parts will cool in unison ; it 
sometimes becomes necessary to pour hot 
iron on or around some thin or light portion 
of a casting to supply or reinforce it with 
heat, so that it does not cool in advance of 
the other portions. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 























Gear Wheels, Gear Cutting. Grant; see page.772. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patent Solicitor. J. G.D. Mack, Madison, Wis 


Selden Packt for stuffing box, with or without 
rubber core. Randolph Brandt.38 Cortlandt St., N.Y. 


Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J. 


Just issued—Catalog No. 8. Mailed Free. Clayton 
Air Compressor Works, 28 Cortlandt St., New York. 


Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery ; catalogs free. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Too! Co., Buffalo, N.Y. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


Three valuable books by Prof. N. Hawkins 
* Calculations.” $2.50; * Instructions for the Boiler 


Room,” $2.50; * Aids to Engineers’ Examinations,” 
$2. Sold on installments. Write for terms and 
catalog. Theo. Audel & Co., 91 Liberty St., N. Y. 


* Practical Drawing,” by J. G. A. Meyer; used by 
engineering schools in lieu of text-book; the set of 
#2 papers sent toany address in the United States 
for $5. AMERICAN MacutNisT, 203 Broadway. 

Engineers and firemen: “The Steam User's 
Guide” answers all questions asked by a board of 
examining engineers. Price, postpaid, $1.50; 24 
p. pamphiet, explaining contents of book, sent on 


application. C. G. Krell, 13th and Palm Sts., St. 
Louis, Mo 


I keep instock brass pattern letters and num- 
bers, with spurs on the back to hold them on. 
They never drop off. Same price as lead letters. 


Write for sample, free. Twining Campbell, Brass 
and Aluminum Founder, Paterson, N. J. 


The Phonograph and the Pump. 


It can scarcely be doubted that the phono- 
graph, although its status at present is little 
more than that of a toy, and its sole function 
that of amusement, is capable of rendering 
very valuable service, and of the most 
practical kind, in connection with the run- 
ning of steam engines or machinery. When 
we realize how important the ear is in the 
supervision of all running machinery, and 
how much may be learned of the action 
of inaccessible parts by careful listening, 
the applicability of the phonograph is 
at once apparent. As the physician learns 
of the action of the heart and the lungs 
in the human organism and makes his 
diagnosis, so the engineer listens for the 
motion of the valves, the flow of steam or 
water, or the action of rods and connections, 
and makes his adjustments, often most suc- 
cessfully, under such guidance. One would 
almost as soon think of riding behind a 
blind locomotive engineer as after a deaf 
one. Few probably realize how keen the 
sense of hearing often becomes among en- 
gineers. To those unfamiliar with the 
sounds of the engine room or the cab, they 
seem to be all confusion, if not deafening, 
but to the engineer they speak differently, 
and he, perhaps generally unconsciously, 
immediately detects minute changes, either 
by the cessation or by the accession of in- 
dividual sounds, just as the leader of an 
orchestra is cognizant of every false or miss- 
ing note. An engineer whom we used to 
know, and who ran a regular passenger 
train upon an Eastern road, told, and we 
believed him, how he was once perplexed 
by a strange and unaccountable sound upon 
his engine. He had run the engine for some 
time, and his ear had learned completely the 
rhythm of it, when one day a little strange 
sound was detected, a false note, that while 
it lasted gave him no more peace. He began 
searching the engine in every part, and 
spent every moment when stops were made 
in examining his joints, and wherever there 
seemed to be a possibility of anything 
wrong. After a week of perplexity and 
worry continually approaching torture, he 
got another man to make a trip for him, 
and before this man got back he had found 
a loose nut upon the bell frame, and when 
that was tightened the strange sound dis- 
appeared, and the engineer could resume his 
running with a greatly relieved mind. A 
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proprietor who has had a machine business 
grow up around him, and whose office is in 
easy hearing of the machine shop, will often 

sounds marring 
able 


of them if 


be quick to discover strange 


its music, and will not be to rest until 


he knows the caus¢ sounds are 


so closelv followed bv accustomed ears and 
if they can tell the owners of those ears so 


much, then the record or reproduction of 


those sounds must also possess power and 
significance, and may be made to convey at 
second hand the intelligence that might have 
the 


There comes to us an account of a prac tical 


been gathered from original noises. 
application of the phonograph, such as we 
may expect to find frequently repeated in 
the 
ured by the Knowles Pump Company was 
erected at the Elk 


California. 


future. One of the pumps manufact 
fiver pumping station in 
The pump was in constant use 
for some years, giving satisfactory service 
when something began to go wrong with it, 
and no one around it was able to tell what 
was the matter. The services of the pump 


could not well be spared, so that it could 
not be stopped and taken apart, and it would 
have cost a large sum to bring an expert all 
the way from the East, so it was determined 
The 


manager spoke into the receiver describing 


to resort to the use of the phonograph. 


the symptoms of the ailing pump, and then, 
the 
was placed so that the pulsations of the 
Thou 
sands of miles away the pump doctor was 
able 
and 


to further indicate the receiver 


cause, 
pump could be recorded on the roll. 


to listen to the strokes of the pump, 
able at determine the 
The the oftice 
of the Knowles Pump Co. said that the whole 


wis once to 


trouble. engineer at home 
record of the pump action was so perfect 
that he felt as if he was in the actual pres 
ence of the pump and its runner, and could 
ask any question direct. 

The engineer of the future, then, may have 
a phonograph to carry in addition to the 
his other fa 


indicator and 


miliar instruments. 


steam-engine 
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Some Cheap Shop Hoists. 
By JAMES F. Hoparr. 
Probably the handiest shop hoist for un- 
loading and 
is an 


loading from wagon or car, 


overhead traveler which projects 


to the 
shop (the main shipping entrance) and is 


out of doors over the main entrance 
actuated by power, either electric or me 
chanical, 
hand 


When this convenience is not at 


some excellent substitutes can be 
‘*home made” to answer the purpose. Fig. 
which is 


simply suspended outside, and above the 


1 shows a very cheap concern 
door, and hangs a good deal like the old 
the 


used to 


which 
kettle 


fashioned fireplace crane from 
old-time ‘‘ bean porridge” 
hang about all the time. 

This neat little crane is made of angle 
iron, as shown, and is presumably so scien 
tifically curved that all the strength neces- 
sary is secured with a minimum of material. 
The mast is made of four pieces of angle 
iron, riveted and bolted together, as indi 
cated in the engraving. Fig. 2 illustrates a 
section of the mast, showing construction 
of same, the sectioned space ¢ representing a 
plate which is inserted at d, for the purpose 
of attaching the boom, which is made of 
two pieces of angle iron similar to those 
used in the mast. Other wrought or steel 
, fand g. The 
one at e sustains the brace or ‘‘ top chord” 
of the 


plates are also inserted at ¢ 
device. Plates f and g are exten 
sions of the forgings forming the top and 
bottom bearings or pivots of the crane. 

The boom is, as stated, made of two pieces 
of angle iron (presumably steel) separated 
by plates in the that the 
mast is. This the section of 
boom, Fig. 8. The “trolley” 


same manner 
is shown in 
which runs 
on the boom is also shown by this cut. It 
four-wheel device of the 
character usually employed for such pur 


is an ordinary 
poses. No provision is made in this crane 
arrangement for the application of power, a 
set of differential tackle hung upon the 
hook, forming the entire hoisting power ; 
probably sufficient for the small work for 
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this crane is intended, the whole 
affair being very light, the angle iron being 
inch thick 

By applying a trolley something like that 
Figs the 


hoisting rope could be carried to a power 


which 
only 3 inches wide and 3 or 4 


shown by 5 and 6, but inverted, 
drum for heavier or quicker work. 

Fig 
tion of the usual guide pulleys at the top. 
Fig. 4 the 
single guide sheave for the hoisting rope, 


5 is an outside crane with a modifica 


shows usual arrangement of a 
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MACHINIST 
for bearings. 
the hoisting 
the 
piece which is framed into the end of the 
From there the over 
one sheave of the trolley, then down around 
the lifting (lower) block of the tackle thus 


and pivot 


Fig. 5, 


and bottom, top 


As shown in rope is 


made fast to an extension of distance 


boom. passes 


rope 


formed. 
There are three sheaves side by side in the 
The 


passes from the block to the outer sheave of 


trolley, and two in the block. rope 








Section of Mast 








Section through ab 
Fig. 3 
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but it is replaced in this construction by the 
form shown in Fig. 5, where two drum 
pulleys are used, instead of a single sheave. 
It will be noted that the axes of the rolls 
are not placed at 90 degrees, but make a 
somewhat greater angle, so that the tendency 
of the rope is to run away from, instead 
of against the bottom flanges. 

The hoist is built of wood, both mast and 
boom being made in two pieces framed 
apart by distance blocks and castings at top 


the trolley, from which it goes again to the 
block, then back to the méddle trolley sheave. 
This is done in order to give the hoisting 
No 
provision is made for moving the trolley 
when the crane is loaded, the only 
apparently made of it being to move the 
trolley back and forth with a pole, while it 
is unloaded, in order to allow the load to be 
lowered at any required length of radius 
from the mast. 


rope as central a draft as possible. 


use 
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Handy as these devices will be found 
small shops, one can hardly help contrasti 
them with the possibilities where an oy 
Then, 


beams or ledges carrying the traveler 


head traveler is used. one of 


be extended out of doors, being mack 
heavy as necessary, and projecting as far 
desirable; then, a trolley is arranged to 
on both the regular and the extension. ( 
nection between the little trolley and 
traveler is to be made by coupling in a \ 
necting bar of the requisite length—} 
enough to reach out of doors over the wag 
or car, or into a car, 

It is only necessary to drop a couplii 
pin into the hook 
trolley hoisting chain, and the business 


extension bar, on tl 
ready for unloading or loading in the m 
approved manner. The trolley is bh 
rigidly at the the extension b 
and raising or lowering done by running 

drum of 


end of 
the traveler, while lateral mo 
the 
bodily moving the whole traveler. 


ment is obtained in usual manner 
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The Revolver a Swiss Invention, 

P. F. Wallotton-Aubert, a member of ¢! 
Swiss Historical Society, has published 
Lausanne a sketch of Vallorbes, which c 
tains the following curious information 

‘* The first idea of a repeating pistol can 
to Vallorbes in the beginning of this centur 
in the brains of Jean Francois Glardo 
A menber of a happily gifted family, a 
partly aided by his sons, this successfu 
artisan succeeded in making a pistol whi 
This marv: 
ous Weapon was sent in 1814 to the Emper 
of Russia, Alexander I. The Czar receiv: 
it agreeably, since there came to Vallorh: 


fired seven consecutive shots. 


from him, with diamonds set in a ring, th 
following letter 
Glardon, artist’ : 


addressed to ‘Franco 
‘**His Majesty, the Emperor, having «a 
cepted with satisfaction the homage which 
you have paid to him of a newly invent: 
weapon, orders that I transmit to you th: 
ring inclosed in this package as a mark o! 
His Imperial Majesty ha 
been pleased to appreciate the sentiment 
which suggested this gift, aside from th« 
skillfulness whereof this ingenious work is 
a proof. I am, 
obedient servant. 


his good wishes. 


Sir, your most humble 
‘Count Capo D'Isrrtia.’ 

‘Lacking sufficient capital and absorbe: 

by the necessities of his family, Francois 


Glardon could not exploit his discovery, and 
the oaly evidence of it is doubtless pr 
served in the Imperial Treasury at St 
Petersburg.” 

-=a_- 


A Lathe to be Given to Some Technical 
School. 


The Lodge & Davis Machine Tool Co , of 
Cincinnati, Ohio, will, March 1, 1896 
give the nickel and gold plated ‘‘ tool-room 
lathe,” exhibited by them at Chicago, to the 
technical or mechanical 
that date the number of 
Anyone interested in the develop 
ment of technical and mechanical education 
is entitled to vote. 

The lathe is said to have cost $1,550 to 
build, and the mechanical school that has 
most friends willing to take the trouble of 
voting will get it free of cost. 


on 


school receiving 


before greatest 


votes. 
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We have received from the Franklin In 
stitute, Philadelphia, Pa., program for th« 
winter and spring terms of the classes in 
mechanical drawing, ete. The winter term 
began September 17th, and the spring term 
will begin January 14th. Full particulars 
can be obtained by addressing Mr. H. L. 
Heyl, actuary. 
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Improved brakes are coming slowly but 
surely, and with the recent improvements 
made in all classes of brakes, it is to be 
expected that a few years will see the com 
plete overthrow of the now common hand 
brake.—Street Railway Review, 
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Foundry of The Frank H. Clement Co. 


This is a small, unpretentious, everyday 
foundry, making from three to five tons a 
day of general machinery castings. Being 
built on leased land, one of the chief con- 
siderations was cheapness of construction, 
and the main building and wings attached 
are therefore of wood, while the pattern 
storage building is of brick for greater pro 
tection against fire 

The molding floor is 58x80 feet, making 
room for 16 floors 10x25 feet, with 8 feet 
‘‘mash”’ through center. 

The cupola wing is 14x20 feet, two stories, 
and has a 1-ton stock elevator 5x6 feet, 
bins for clay, kaolin and limestone, and car 
track running through to receive fuel from 
one side and iron from the other. The 
charging room is provided with scales, 
and pockets are arranged for the different 
charges. 

The cupola is 82 inches inside, 46 inches 
outside, Whiting pattern, with 14-inch air 
pipe and two sets of tuyeres. The stack is 
33 feet high, and has a spark arrester. 

A 5-ton steel hand crane with 20-foot 
boom, compound gearing and locking brake, 
swings from a point just inside the ‘‘ mash ;” 
tbe staying of the mast and the foundation 
pier are shown in the cross section, Fig. 5. 

A car track runs entirely through the 
foundry and cleaning room to the flask shed 
at one end, and to the machine shop at the 
other. 

For fire protection the inside of the mold 
ing room is lined for 4 feet from the grade 
with corrugated sheet-iron, No. 28 gage, 
nailed to the sheathing with asbestos paper 
between, and at the base, lapping upon the 
sheet-iron and resting upon the foundation 
wall, there is a fillet of concrete extending 
entirely around the room, thus preventing 
any exposure of the woodwork to hot iron 
or ignited flasks. 

There are 24 windows 3x9 feet in the side 
walls, three swinging sashes in each gable, 
and four large dormer windows with hinged 
sashes for ventilation, each 20 feet long. 

The core shop wing contains also sand 
bins, mixing bin and sand sifter; sand is 
unloaded from wagons, which may be driven 
through the flask shed, under doors in each 
bin. 

The motor room is partitioned off from 
the cleaning-room wing, and contains 15 
horse-power electric motor, No. 4 Baker 
blower, lockers for 30 employes, foreman’s 
desk and wash tray. A store room, 8x24 feet, 
accommodates facings, chaplets, brushes 
and necessary supplies. 

The cleaning room is 34x24 feet, and con 
tains three tumbling mills of different sizes, 
with space for two more for small work, one 
double emery giinder with 16-inch wheels, 
bench with three vises, vitriol trough, and 
a 8-ton track scales. 

The core shop is provided with suitable 
benches and shelving, and a trolley rail and 
hoist for handling heavy cores and plates. 
The core oven is shown in Figs. 6 and 7, 
and is built on stone foundation 3 feet 6 
inches below grade ; it is 7 feet 6 inches by 
10 feet 7 inches high; the walls are 8 inches 
thick and the roof is composed of brick 
arches resting on steel I-beams 6 inches 
deep. The chimney has two dampers, one 
at top and one at bottom of oven, with rods 
extending outside to work them. The fire 
grate is 18x30 inches, and the fire box is 
grated at the back, so that the products of 
combustion mostly go directly into the oven 
at the bottom under the car. 

The car is 4x8 feet with roller bearings, 
and four shelves to receive cores, three of 
which are removable. 

At the side of the oven next the core room 
there are three shelves arranged on brackets, 
to which access is had by three iron doors. 
Small cores are baked on these shelves, and 
they may be put in or removed without dis- 
turbing the car or opening the main door. 

Coke is used exclusively in the furnace. 

This oven is found to work in practice 
very satisfactorily, being under perfect con- 
trol and accessible at all times, and econom- 
ical in the use of fuel; the design we believe 
is original, 
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Sand Bottom 


Fig. 5 


Section Looking South Showing Center Truss 


THe FRANK H. CLEMENT Co.’s NEw Founpry. 


The proprietors say that after two months 
use of this foundry and appurtenances, they 
see no change which would be desirable ; 
no doubt improvements will suggest them- 
selves, and some additions to the apparatus, 
such as air hoists, power attachment to 
crane, cinder mill near cupola, etc., might be 
useful; but the general arrangement of the 
various rooms and facilities for reaching and 
handling stock, fuel and finished product, 
are certainly very convenient, and much in 
advance of many foundries now in use. The 
plans for the whole, together with the core 
oven and other appurtenances, were made 
by Mr. F. H. Clement, president of the 
company, which — builds 
machinery at Rochester, N. Y. 


woodworking 
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A Distinction. 

Many of our friends and customers have 
undoubtedly noticed the assignment of E. & 
B. Holmes, lately carrying on the lumber 
and planing-mill business at Buffalo, N. Y., 
and from the similarity of names may have 
concluded that our company was involved 
in the failure. We would esteem it a great 
favor if you would say to our many friends 
and patrons, through your valuable columns, 
that E. & B. Holmes Machinery Company, 
manufacturers of woodworking and _ barrel 
machinery, is a distinct corporation, and no 
way connected with the firm of E. & B. 
Holmes. E. & B. HoLMEs Macu. Co, 


Buffalo, N. Y, 


On October 1st the classes in mechanics, 
drawing, etec., of the Young Men's Institute, 
at 222 Bowery, New York City, will be re- 
sumed. The fees charged for instruction 
are nominal, and the institute is doing ex 
cellent work in its way. 





NEW GATALOGS. 


There are three sizes of Standard Catalogs, 9’ «12 








6 Xx Of’ and 4K 6 We recommend thet x 
size for machinery catalogs. When they must be larqer 
or smaller, one of the other standard sizes should be 


adopted if possible. 


Julius Hanse, Buffalo, N. Y., sends us asmail 
pamphlet il.ustrating and describing various tools 
of precision and measuring instruments, manu- 
factured and sold by him. These include surface 
gages, micrometer calipers, etc., and the pamphlet 
is sent to those interested on application. 


We have received from The Dwight Slate Mach. 
Co., Hartford, Conn., a catalog illustratingand de 
scribing various machine and small tools, most of 
which are speciaily adapted to manufacturing 
operations. It will be tound interesting and use- 
fuland is sent to those interested on application. 
It is 4° x64”. 


The Ames Iron Works, Oswego, N. Y , have is- 
sued an elegant catalog, illustrating and describing 
their single cylinder automatic engines. Fine en 
gravings with descriptive text, table of sizes and 
horse-power are iaciuded, and the catalog wiil be 
found of interest to all who have to do with steam 
plants. It is sent to those interested on applica 
tion, and is standard size, 6x9’. 

E. Lonergan & Co., 211 Race street, Philadelphia, 
Pa., send us a finely gotten up catalog of special 
ties manufactured by them, which consist of sight 
feed oilers and lubricators, various forms of. valves, 
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chime whistles, steam traps, and other safety 
steam appliances. Illustrations and full particu 
lars are given, and the catalog is sent to those in 
teresfed on application. Itis bound in cloth, and 
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The Post Falls Woollen Mill Co., of Spokane, 
Wash., has been formed with a capital of $10,000, 
Eugene Danze! is interested 

The Davey Pegging Machine Co. has been organ 
ized at Portland, Me., with a capital of $200,000 
Wallace F. Robinson is president. 


The New Jersey Automatic Fuel Generator and 
Burner Co., of Jersey City, N.J., has been incor 
porated by W. C. Mainland and Ira 8, Elkins, with 
$100,000 capital 


The Quast Gas Engine Co., of Strasburg, Il., has 
recently been incorporated by G. W. Gwin, Chas, 
Quast and others, with a capital of $50,000. 


The Scott Gas Regulator Co., of New York City» 
has been incorporated, with $25,000 capital, by 
John H. Jenks and Walter G. Scott, of New York 
City, and Jos. A. Skeppestedt, of Brooklyn, N. Y. 


It is understood that the Yale & Towne Mfg. Co., 
of Stamford, Conn., will this season go into the 
manufacture of bicycles on an extensive scale, 
and that they will makea strictly bigh-grade ma 
chine. 


The Quast Gas and Gasoline Engine Co., Bucyrus, 
Ohio, has been dissolved, and Mr. Chas, Quast has 
organized a new company, to be called the Quast 
Gas Engine Co., at Strasburg, Ill. They will equip 
amacbine shop and foundry with new machinery 


The Ulster County Electric Railroad Company, 
of Kingston, N. Y., has been organized to con 
struct street surface railroad to be operated by 
electricity, with a capital of $100,000. The directors 
are: Chas. A. Johnson, F. H. Reed, Geo. N. Me- 
Kibbin, Wm. C. Orton, Robt. McA. Lloyd, Chas. M 
Nichols, R. C. Johnson and H. ©. Evans, all of New 
York City, and Wm. T. Tiers, of Philadelphia, Pa 





The New Era Iron Works, of Dayton, Ohio, 
manufacturers of gas engines from 3to 40 horse 
power. are working night and day on orders, and 
during the past month have declined orders for 10 
or 12 engines on account of not being able to de 
liver them. The natural consequence of this in 
creased business is the addition of new machinery, 
which they have just ordered from the Lodge & 
Davis Machine Tow! Co., of Cinemnati, Ohio 


The Hendey Machine Co. recently shipped 


Hendey-Norton lathe and accessories to Iquique, 
Chili, the purchaser mentioning that he had be 
come acquainted with the lathe through the Ameri 
CAN Macuinist. The Hendey Company, referring 
to the matter, say “While all sales cannot be 
traced as clearly as this one was, we have no doubt 
thatthe AMERICAN MAcaINisT is an agent which 
influences much of our export trade. Many of our 
inquiries for tools refer to it, though sales are 
usually made through our foreign agents.” 


The Tabor Mfg. Co., makers of foundry molding 
machines, of which we have given some account 
in former issues, has been reorganized, the firm ot 
Manning, Maxwell & Moore having disposed of its 
interests in the company to Messrs. Harris Tabor, 
Angus Sine'air and EF. H. Mumford, who are now 
president, vice-president. and treasurer and secre 
tary respectively. The New York office of the 
company has been removed to Room 124, No. 39 
Cortlandt street, New York. The machines will be 
built as heretofore, at the shops of Sam‘! L. Moore 
& Sons, Elizabeth, N. J 








Machinists’ Supplies and Iron. 








New York, September 21, 1895. 

Iron—American Pig—We quote standard North 
ern brands, $14 for No. 1; $13 for No. 2; $12.75 
for No. 2 Plain, and $12.50 for Gray Forge. Sourh 
ern brands, $14 for No. 1; $13.50 to $13.75 for 
No. 2; $13 to $13.50 for No. 3; $13.50 to $14 for 
No. 1 soft; $13 to $14.50 for No. 2 soft; and 
Foundry No. 4, $12.50 to $12.75 

Antimony-—Business is fair, and prices are steady 
Cookson’s is quoted at Sec. to 8¢c.; Hallett’s, Tie. 
to 7M4c.; Japanese, 7c. 

Lard Oil—Prime City is quoted at 50c. to 5ic. 

Copper—The demand has fallen off and prices 
have a lower tendency; although it is reported 
that mining companies are not offering Lake Cop 
per at less than 12.25¢., outside lots are quoted at 
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CARRIAGE & WAGON MANFRS 
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pureauor 


Y AMERICAS Best. 
Y tae WORLDS STANDARD. 
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PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y. 


NO BETTER MADE ANYWHERE. 


of remarkable purity 
and strength for 
costly tools and dies. 








» eh an mann nanan 

The fact that 140 railroads are now using our 
reducing valves for heating their passenger cars, ought 
to be a sufficient guarantee for the goods made by 


THE MASON REGULATOR CO., Boston, Mass. 
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sue STURTEVANT 


paTENT HOT BL 


STEAMHEATING 


TEAM F ANRHEATER 


APPARATUS im 
“io BESTURTEVANT © 











THE STURTEVANT 
UTOMATIC 





ZONTAL® UPRIGHT. 
SEND FOR CATALOGUES To 


BESTURTEVANT @ Ss!08, 


NEW YORK PHILA.CHICAGO LONDON 

















SEND FOR CATALOGUE E. 





ARATUS 
MOT et onrng. HEATING. 


GARDEN CITY FAN CO. .v 
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BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


New York Office, 86 LIBERTY STREET. 


BRIDCEPORT, CONN. 


12.15¢e. Casting Copper can be had to a limited ex- 


i.e. Opes x WANTED 


aed rh or" mares js Neal end patons have ** Situation and Help” Advertisements only inserted 
s ac 7 t ¢ s ) > 
gbtly decline ar'oad 10ts 0 ommon VomMes-} under thix head. Rate 30 cents a tine for each inser- 


tic can be bought at 3.25¢c., and larger quantities | ,;,,, {bout xeven words make a line The Cash and 

may probably be obtained for a shade less. Bids Copy should be sent toveach ua not later than Saturd = 

run generally about 3.30c a morning for the ensuing week's isene. Answere ad. 
Speltey— Business has been fair and prices have | dressed to our care will he forwarded. 


stiffened; 4.35c. to 4.40c., according to quality, seem | — - 


to be the inside quotations, TO SUBSCRIBERS 

Tin —Business with consumers has been very fair On and after July 4th this paper will give two fre« 
Quotations range from 14.35c. to 14.40c. net cash forfinsertions under this heading to those in want of 
round lots, current month delivery. positions, The advertisement to occupy a space of not 
mere than five lines. Additional space or insertions 
must be paid for in advance at regular rates. 











. Wanted—Bright, active machinists to canvass 
for subscription to AmERIcAN Macarnist, liberal 
commission. Address, with refs., Subscription 
Dep't, AMERICAN Macurnist, 203 Broadway. N. Y 
Pos. as foreman; large shop pref’d. Phil., A. M 
Draftsman, young man,wants pos.; last employed 
in designing pumps. Box 120, AMER. MACHINIST. 
_ Wanted—3 good gen’l machinists for engine works 
in Western Pennsylvania. Box 117, Am. Macu. 
we shall commence the publication 
of a series of splendidly illustrated 
articles, which will tell how bi- 


Wanied—Situation as foreman or superintend 
ent of machine shop; best of refs. C., Am. Macu. 


Wanted—Mech. engineers and draftsmen, North 
and West, with evenings free ; state pres. position. 


cycles are manufactured in this Edwin Guthrie, Corcoran Bldg., Washington, D. C, 


country. The writer is a me- 


First-class mechanical draftsman wants to 
chanic, versed in the matters of change position. R., care of AMERICAN MACHINIST 
which he writes, and the series 
will be one of the most inter- 
esting and useful ever presented 
in these columns, 


Wanted—Six first-class, all round machinists ; 
also two good machinery molders. Gifford Brus., 
Hudson, N. Y. 

Wanted—A draftsman on Corliss engine work: 
must be aspecialist and capable of leading the 
work, Sparrow’s Point, Md., Maryland steel Co 
If you are not a subscriber Wanted—Situation as superintendent of brass 
works; long experience in all departments. Box 


you should become one, and you 
a . 113, AMERICAN MACHINIST. 


should send for our very liberal 
terms to club raisers. 


Deke 


Mechanical engineer wants position: Al designer 
on marine, Corliss engines, boilers, bridges; take 
positioa as draftsman. Raabe, care Am. MAcn#. 

Good services at good pay as responsible’ de 
signer, manager or assistant can be secured by 
addressing Box 116, AMERICAN MACHINIST. 

Young man, tech. education, wants practical! 
exp. in ene’g. steam or electricity; salary no object 
American Machinist, 206 La Salle street, Chicago 


(Continued on Page 773.) 
THE DEANE oor hotyoke) 


VACUUM PUMPS, 


DRY OR WET SYSTEM. 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
Send for ‘‘ THE DEANE SPECIALTIES.” 


SHELL AND SOLID REAMERS, 


WITH PAT. SPIRAL FLUTES. 


Arbors, Mandrels, Taps, Dies, Screw Plates, Tap Wrenches, Bolt 
Cutters, Drilling Machines, Etc. 


‘ence heii minnie 


Ready Made I G Foot-power 
7 e Brass Gear Star# Screw Cutting 


Ready Made Brass Gears. 
Automatic 
Lathes Cross Feed 


Gears Made to Order. 
9 and 12 inch Swing. 


Gear Cutting. 

1896 Gear k, Free. 

Treatise on Gears, $1.00. 

GEORGE B. GRANT, 
New Designs. Novel Features. 

Send for Catalo.ue B, 

SENECA FALLS MFG. COMPANY 
687 Water St,, Seneca Falls, N. Y. 


























SEND FOR 


Wiley & Russell Mfg. Go., °c" 


GREENFIELD, MASS,, U.S. A. 








GRANT 


Lexington, Mass., 

and 126 South 1lith St., 
Philadelphia, Pa., 

and 86 Seneca 8t., 
Cleveland Ohio. 


THE GAS ENGINE 


By DUGALD CLERK, 


12mo. Cloth ‘ ° ° e ° $2.00 


JOHN WILEY & SONS, New York City. 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. Mo WASTH in redressing. 


SoLe REPRESENTATIVES IN THE UNITED STaTEe 


BB. mM. TONES w& CO., 
BOSTON: |i & 13 Oliver St., NEW YORK: 143 Liberty St. 


LATHES! PLANERS!! SHAPERS, &c. !1] 


Our tools are all of the latest and most approved de- 
signs, while the workmanship, aaanar and finish 
are of the highest order. You will find it an advan- 
tage to have our catalogue and special prices be- 
fore placing your order. 


htc ag | SEBASTIAN LATHE CoO., 


Lees CATALOGUE FREE. = 1417 and 119 CULVERT ST.. CINCINNATI, OHIO. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


GEARS 







































We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States, 


H.W. JOHNS MANUFACTURING 60. 












87 Maiden Lane, NEW YORK. 
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Wanted—Position by good practical mechanical 
ifttsman experienced in machine tools, cranes, 
vating and general mach'y. Box 112, Am. Macu. 


Wanted—A first-class patternmaker, one familiar 
th heavy saw-mill, woodworking and general 
chinery; state age, experience and salary ex 
ted. Box 101, AMERICAN MACHINIST. 


Wanted—Sit. in N. Y. or Brooklyn as assist. supt 
draftsman; thor. knowledge of mach. construc 

n & design; also exp’d patternmaker & machin 
12 yrs. exp.; terms mod. Box 1i1, Am. Macu. 


Wanted—Position by toolmaker, who thoroughly 

lerstands die. tap, forming and experimental 

work, and who can give the best of references. 
idress L., care of AMERICAN MACHINIST. 


Wanted—A first-class designer and patternmaker, 
so Al machinist as foreman of shop doing light 
e work west of the Mississippi. Address M. B., 
ire of AMERICAN MACHINIST. 


Foreman die-sinker and drop-forger would like to 

inge about October Ist; 15 years’ experience; 38 
ars of age; foreman the past 9 years. Box 119, 
MERICAN MACHINIST. 


Machine draftsman open to engagement October 
; Al references; varied experience as designer 
tools and light automatic machinery; shop exp 
dtech. education. J. G., AMERICAN MACHINIST. 


Draftsman machinist or accountant competent 
manage small paying plant. can have an interest 
d position on tavorable terms; must have some 
ish or collateral. Aduress Sparta, AMERICAN 
\iACHINIST. 

Competent machinist (33), 10 years’ experience on 
ibbing and repair work, with good execative 
ility, wants a situation in small shop or to take 
urge of repair work in manufacturing concern 
idress W. J , AMERICAN MACHINIST. 





Young man (21), three years in one of best tech 
nieal schools, wants position, either drafting or 
other work. with some reliable firm; good refer- 
ences: anxious to get astart; wages not object 
Knight, AMERICAN MACHINIST. 

Wanted—Situation as foreman of machine shop; 
am a good machinist and draftsman and at present 
hold position of general foreman; first-class refer- 


ences furnished as to ability and character. Box 
114, AMERICAN MACHINIST. 

Wanted—Foremanship by a competent iron 
molder, who understands his business and can 


manage and hold his men and get work out cheap- 
ly: modern methods; best of references; age 36, 
and married. Address M. C., AMERICAN MACHINIST 

Blacksmith wants position as foreman; one ac 
customed to heavy and difficult forgings; 24 years’ 
experience at tempering all classes of tools; age 45; 
best of reterence. Address H, C , care AMERICAN 
MACHINIST. 


Machinist thoroughly conversant with modern 
practice und requirements, with good executive 
ability, seeks a situation by this means on any class 
of work; would like to change on or before Octo 
ber Ist. Postal address John T. Usher, 498 Third 
Avenue, N. Y. City. 


Wanted—A reliable mechanic of good address, 
possessing a thorough knowledge of steam engines 
and steam appliances, to travel in interest of same; 


must be willing to start on moderate salary. Ad 
dress in own handwriting. ‘**Salesman,"’ care 
AMERICAN MACHINIST. 

Wanted—A mechanical engineer of long experi 


ence filling at present a prominent position, wishes 
to make a change; his specialty bemg the invent- 
ing of improvements in steam engine and boilers: 
is able to take charge of drawing department ; tull 
information as to ability can be given. Box 115, 
AMERICAN MACHINIST, 





DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON 


FILE. aa 









3000 
VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 
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BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M, JARVIS, Pres, and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 


ae eo. 


Se | 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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+ MISCELLANEOUS WANTS +} 


Advertisements will he inserted under this head at 
35 centa per line, each insertion Copy should be sent to 
reach us nol ‘ater than Saturday morning for the ensu 
ing week's issue Answers addressed t ur wre will 


be forwarded. 


Cheap 2d hd lathes & planers. 8S.M.York,Clev'd,O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 
For Sale—A first-class key-seater, new. 
Mitts & Merrill, 913 Tilden St 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


Address 
, Saginaw, Mich. 


Wanted—A purchaser for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. 


For sale—Design and drawings of *‘ vertical 
shaper: also full details of 24’'x24’’x6 ft. planer; 
special features. Box 118, AMERICAN MACHINIST, 


Pat's obt'd; no atty’s fee until allowed: exp't serv- 
ce. Thurman & Silvius, mech. engs., Ind’polis, Ind. 


Wanted--—Machinerv to build: special. steam, mill, 
hydraulic. F.C. & A. E. Rowland, New Haven, Conn. 


Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 


For Sale Cheap—100,000-pound Riehle testing ma 
chine, in good order. Address Alfred Box & Co., 





Front and Poplar streets, Priladelphia, Pa 


Any manufacturer of machine tools or spectal 
machinery desiring direct representation in New 
York City can learn something to his advantage by 
addressing Box 106, care of AMERICAN MACHINIST. 

For Sale—Tabor duplex automatic molding ma 
chine witb 18-inch evlinder; molds two flasks 
12x15, or ore flask 15x24 inches; perfect condition 
Box 94, AMERICAN MACHINIST 

For Second-hand tools as follows: One 
24x2ix5-foot planer, and one 15-inch bv 5-foot en 


sale 


gine lathe lraverse City Iron Works, Traverse 
City, Mich 
For sale—Two 22” Plain Hamilton Drill Presses, 


one 26” back gear and power feed Hamilton Drill 
Press, one 30” Springfield Tool Grinder. These are 
new machines and will be sold cheap for cash 
Dietz, Schumacher & Co., Cincinnati, Ohio. 


For Sale—A foundry and machine shop together, 
with steam engine and boiler. also shafting in the 
same; plant is located 30 miles from Chicago on 
the Outer Belt Line which connects with all rail 
roads entering Chicago. Address J, P., AMERICAN 
MACHINIST. 


Wanted—An Idea 
ple thing to patent? 
bring you wealth 
Patent Attorneys, 
$1,800 prize offer 

Wanted—An up-to-date second-hand tapping 
machine, for tapping cast-iron pipe fittings 44-inch 
to 2 inches, or larger; also a good second-hand 


Who can think of some sim- 
Protect your ideas ; they may 
Write John Wedderburn & Co., 


Washington, D. C., for their 


pipe machine, to cut and thread wrought-iron pipe 
4 inches to 10 inches. T. MeAvity & Sons, St. John 
N. B., Canada, 








Goods are for sale by CHAS. CHURCHILL & CO., 


L’t’d. 21 Croaa St.. London. England 


REDUCED PRICES oF LECOUNT'S STRAIGHT TAIL 


doa. 
INOH, 


: INCH. PRICE Ho. PRIOB 
Pe as 60 10... .944.... $1.88 
£3 i» 7 11 a: Le 
a 7 12....8.... 1.60 
e$64...1 80 18... 8.. 1.80 
£2 @ 5.0.1 .80 14....4 .... 9.10 
EAA 6....1%... 0 15....44... 973 
Te 7....0m... © ....6..... OS 
SB 821%. 11017... 400 
ee Oe ne 18 6... 5.00 

& 1 Set to 2in. 7.80 Full Set. 81.10 
Cc, W. LeCOUNT, South Norwalk, Conn. 





STEEL CASTINGS 


JOHNSON CONPANY, 


THE 


OF EVERY DESCRIPTION. 
MADE FROM BEsT 
OPEN HEARTH STEEL. 


Send for Estimates. 
Joltamstownm, Pa. 





NOV READY! 


Modern Examinations of Steam Engineers. 


WRITTEN FOR ENGINEERS BY AN ENGINEER 
I2mo. Cloth. 300 Paves. 
Comprising full and complete answers to 


3 Chapters 
1) question for the use 





of engineers and firemen, when prepating to make application for 
examination for U. S. government and State licens« and for the 
information of engine build -rs, boiler makers, machinists, et 
By W.H. WAKEMAN 
PRICE, - - $2.00 


AMERICAN INDUSTRIAL PUB, CO., Bridgeport, Conn 


Massachusetts Emery & Corundum Wheels 


These wheels are made from the purest of Emery 
and Corundum only; they are made by a process that 
does not injure the particles, but allows them to retain 
all their natural hardness and sharpness. 


MASSACHUSETTS CORUNDUM WHEEL CO., 


MANUPACTURERS OF 


Rapid Cutting Emery and Corundum Wheels 





424 ATLANTIC AVE., Boston, Mass., U.S. A. 





SPECIAL 


FITCHBURG 
MACHINE WORKS, 


FITCHBURG, MASS., U.S. A. 


as 


jl 
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MACHINERY. 


Send for Catalog E, of Lathes, Planers, etc. 
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BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


We can guarantee that our castings will be uniform and of high tensile strength. 


x) 
c 
iss) 
0) 
|e 
1?) 
oO 
= 
= 
‘°) 
— 
< 
F) 
— 
oO 
oO 
£ 
on 
c 
ul 





The above material taken direct from a photograph, shows the interior of a Boiler Shop designed 
and built by us for the Newport News Ship Building and Dry Dock Co., at Newport News, Va. 


The builoing is 100 feet in width by 300 feet in length, the width being divided into two parts 


of 50 feet each Tensile strength of ten specimens taken from an air furnace heat: 





¢ r= @ row of columns through the center. The entire tramework of the 
building ts of fron. with gat brick walis around the outside, placed between the iron 34,260 Ibs 34,390 Ibs. 32,600 Ibs. 33,200 Ibs. 34,400 Ibs. 
posts. Hydraulic traveling cranes control the entire floor surface. The building : pieg: y os 
is made very high so as to allow of boilers being removed one over another 36,420 34,050 32,460 36,550 al at 
from one part of the building to the other. VUVUVUVUVVYT VT 





SEND FOR OUR ILLUSTRATED CATALOGUE. 


SOFT CASTINGS, 


_ Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON C0., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 





CHAS. A. STRELINGER & cO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 


The Greenerd Arbor Press. 
L 2843 








FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


eet 21 b¢ of ued You 





ALL KINDS IN STOCK. 
Manufactory, SREFFIELD, ENG. 
Chief Am. Office, 91 JOHN 8T., WN. Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Colambian Exposition 1893. 


TELEPHONES SENT ON TRIAL 


UNIVERSAL TELEPHONE CO. 


INDIANAPOLIS,.IND. 














WORTHINCTON 


PUMPING ENGINE 


FOR 


WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
, 810 Walnut St., Philadelphia. @ 

¢# Our New and Revised Catalogue of Practical and 
Scientific Kooks, & es, 8vo., and our other Catalogues 
and Virculars, the whole covering every branch of Science 


applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


THE NEW FOX 
Universal Trimmer 





ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PN 
TUBES. VENTILATION ETOr Oe 

















slow spre, best phason ota ke HIGHEST DUTY GUARANTEED. 
—" ‘onsrave. Garin Goemt OMT LETS ON APBLICATION. 

PERFECTLY ee Timosaved te Pattern: 
BALANCED. TION. making and all wood- KOEN RY R. *D RTHIN GTON, 


working. 
CaTALOGUE FREE! 


FOX MACHINE CO., 
326 Nor. Front St., | 


PATENTED DECEMBER 1, 1891. 
For Sale at Manufacturers’ Prices by 


A. J. WILKINSON & CO. 


P.H.& F.M.ROOTS, Manufacturers, 
oo CONNERSVILLE, IND. 
fcaco Office: 1405-10 Manhattan Building. 
COOKE&£CoO., Selling Agents, 


163 & 166 Washington St., NEW YORK. 
In Writing Please Mention This Paper. 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 





180 to 188 Washington St., BOSTON, MASS. 
SEND FOR DESCRIPTIVE CIRCULAR 


Grand Rapids, Mich. 
dened 








Pennsylvania St. WK TROIT, 165 Jefferson Ave. 
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CONSULTING MECHANICAL ENGINEERS. 


L. P. BRECKENRIDGE, 


Mem. A. 8. M. E., Consniting M. E., 
1) 


CHAMPAIGN 


JOHN 


Corsulting Eng 
2326 Kirkland Street, 


R. CLAY, 
for Water Works. 
CLEVELAND, Ohio 


F. B. COREY, Electrical Expert 
Elec. Apparatus Designed 
33 Equitable Building Boston, Mass 


y % ¥ ) 7 5 Ay 
W . E. ( RA N K, M. K., 
New England Engineering Co 
Electric Light and Power Plants 
17 Harrison Avenue, WATERBURY, Conn. 


CHARLES A. HAGUE, 
CONSULTING ENGINEER, 
Pumping Plants. Power Plants, Steam, Water 
Electricity, Designing and Experting, 
P. O. Box 823, N. ¥ 


CHAS. O. HEGGEM, 
Consulting Engineer. 
215 E. South Street, MASSILLON, Ohio 


FRANK H. POND, 
Consulting Engineer, 
619 Wainwright Building, Sr. Louts, Mo 


L. REDFIELD 

’ 

Designer of Special Machinery. 
Expert in Patent Causes. 


Room 604. 269 Dearborn St., Cuicaco, Ill, 


C, E. SARGENT, 
Cuicaao, Ill. 
U.S.A 


M. E., 


WM. O. WEBBER, 
Consulting Engineer, No. 78 Mason Building, 
30STON, Mass Tel. 2102 











Cor. Lake and Kirtland Sts., Cleveland, Ohio. 


No More Twisted 
Tangs. 


Larger drills 
can be used with 
smaller shanks 
than ever be- 
y fore. 

No charge for 
the groove in 
the shanks. 


Send for Descrip- 
tive Price List, 





SECOND-HAND TOOLS. 


MODERN STYLE. FIRST-CLASS ORDER, 
Will Be Sold Very Low Before Removal. 


ENG INK LATHE—Piather, 14x 6ft., Holiow Spindle, Cross Feed 
Slaisdell, 16 x 6 ft., Raise and Fall Rest 
Pratt & Whitney, is x 7 ft , Raise and Fall Rest 
Putnam, 16x & ft., Raise and Fall Rest 
Flather, 18 x 8 ft., Hollow Spindle, Cross Feed, 
Pond, 20 x 8 ft., Compound Rest, Cross Feed 
Harrington, 20xi0ft., C nme und Be at, Cross Feed 
” New Haven, 25 x 12 ft., Cre Fe ‘ t 
Fay & Scott, 36x18 ft., Compour i Re t. Cross 
Fifield, 40 x 10 ft., Compound Rest, Cross Fee 
ae ay Triple Geared Screw Feed, 
t 





” a Union 
Cr 


PLAN ER—Pease, 22 x 5 ft Hi avy P attert 
- ‘itchburg, 27 x 8ft.. Automat Feeds, 
sd Harr ngtop +5 10 ft. Heavy Pattern, 
“6 yas 86 x 12 NGF ie tigi be 
tray, 48x 12ft., ** Late 2 Heads, 
sHAPKR—G. yuld & Eberhardt 15 in. Crank 
Prentiss 17in. Crank. Good as new. 
* Hendey 24 in. Friction. 
ad Prentiss 32 in, Friction 
Fitchburg M4 in. Traveling Head, 28 in. Feed 
DRILL—Prentio 22 in., Friction Pulleys for tapping. 
sang dell 28 in , Back Gear 
a Hamiiton 28 in., Back Gears, Auto mati Fee 
MILLING mat Mint —Pract & Whitn y No + one 
Garvin No 3 Miller, Power Fe 
Kempsmith v niversal Miller 
bed Lincoln Pattern Millers with Vises 
SCREW MAC HINP—Bardo ms & Olivers No. 2 Screw Mach. Wire Feed. 
Niles, 2in. ho a. Gommnion 
Upright Be yringand Turning x Mill 38 in. Improved Style. Good as new, 
Ferris & Miles 300 Ib. Steam —— r 
Boiler Rolls, 7 and 8 ft., Hilles & Jones, 
Bliss & Stiles Power Presses. 


BICYCLE MACHINERY 
CONSISTING OF SCREW MACHINES, MILLERS, DRILLS, 
LATHES, PRESSES, SHAPERS., Etc. 


J. J. McCABE, 


E. P BULLARD’S ‘14 Dey St., 
NEW YORK. 


N.Y¥.Mach’y Warerooms. 


chen Vise 


‘Improved Style.” 





Second-Hand Machinery. 


LATHES, 1 32in. x 10 ft. Open Side. 
10 in. x 5 ft. Foot & Power. 1 60in, x 60in. x 22 ft. Hepworth, 
lin. x 5 ft. Power only. DRILLS, 
5 in. x 6 ft. Dustin. 3 22 in. Bac k Ge ared, 


Snyder, 


6in. x 8 ft. Fiather. 2 25 in. &P.F., 
nied Harris, 


2 
21 
11 
11 
2 18in. x Bit. Flather & Prentice. | 1 hey 

3 18in. x 8 ft. Lodge & Davis. ~ 1% Nile. « Radial, 
22 

12 

12 

? 

1 


ton 


Lin. x 10 ft. Pratt & Whitney. Sus pension Drills, 


Tin. x 10ft Dustin. ; De 
8 in, x 12 ft. Blaisdell, BELLING MACHINES. 


80 in. x 14 ft. Lincoln. 1 No.1 B. & Sharpe. 
$2 in. x 18 ft. Bement Triple || 2 No 3G arvin, 
Geared. 1 No. 15 , 
22 in. x 10 ft. Niles, 1 No. 2 * Hand, andothers, 


1 22 
1 24in. x 10 ft. Niles, 

1 79 in. Driving Wheel, Bement. 
1 48 in, x 18 ft. Gay & Silver. 


SHAPERS, 


9in., 12in., 18in., 1 in., 20in. 


PLANERS. MISCELLANEOUS, 
en i . . 1 18in. P. & W. Screw Machine. 
8 @to. Be in. x 6 ft. Pond, two ||} 90in x6 ft. Flather * 
neacs. 2 Horiz. B. & D. Machines. 
1 48 in. x 32 in. x 8 ft. Pond, two Cylinder Borer. P. & A 
heads 30 in. Motor Gear Lathe 


8%in xin xé6ft W&L., 
one head. \ 

1 28in. x 28 in, x 8 ft. Gay & 
Silver. Bolt Cutters, 

1 82in, x 32in.x10ft. W & L Nut Tapper. 

1 38 in, x 38in. x 10 ft. Aldrich.'!! 1 20 in. Pattern Lathe. 


Also large stock of other tools. Send for List 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 


Double Punch and Shear. 
30 in. Pulley Lathe. 
Hydraulic Riveter. 


te et pe 


Ts) 











W. BLISS CO. 


E. 
1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 96 W. - Washington Street. 





Fittings, 
Armature Kings, Etc. 
MARK ET. 





Presses and Shears. 


Atted with the 








Machinery for Bicycle Parts and 
Drop 


BLISS TOGGLE DRAWING PRESS, 





<3 - > 


STILES & PARKER PRESS 








oo 
- 
. 
= 
S 
= 
= 
~ 
-— 
a 
~ 
a 
vA 
= 
_ 





SECOND-HAND MACHINE TOOLS. 


HAND LATHES. 
| 
112in, x 5 ft. Back Geared, 
7 ft. Maker Unknown. 120in,.x8f. sal 


16 in 8 ft. Blaisdell. 
18 in. x 10 ft Flather, MISCELLANEOUS 
1OOLS. 


x 
x 
x 
18 in. x 10 ft, Blaisdell, | 
28 in. x 20 ft. Perkins. 
x 12 ft. Fifield. 24in. Barnes Water Tool Grinder 
x 14 ft. Maker Unknown, Garvin Profiler, l-spindle. 
No, 2 National Boit Cutter, 
> " : 60 in. Lincoln Gear Cutter. 
PLANERS. 26 in. Pulley Lathe. 
50 in. Pulley Lathe. 
5 in, Cutting-off Machine. 
No. 2 Springtield Tool Grinder. 
No. 1 Garvin Screw Machine 
4 in. Bliss Power Squaring 
SHAPERS, phe. : 
No, 2 C. Worcester Drill Grinder, 
21 in. Squaring Shear. 
14 ft. Power Draw Bench. 
225 ib. Gould & Eberhardt Drop 


> 


I2in. x 5 ft. Ballou Patent. 
16 in. 


16 in. x 16in. x 344 ft. Hendey, 
Min. x 20in. x 4 ft. Nashua, 


22in. x 22in. x 4 ft. L.W. Pond. 


10 in. Juengst, Crank. 
12 in. Juengst, Crank. 
10in. Woodand Light, Traverse 











ead, 
18 in, Putnam, Traverse Head, | 1901h. Stiles Power Drop Press. 
| 75 1b. Drop Pre 


HAND LATHES. | ¥ $1 Eaton 


Pres 
210in. x 41 in, Garvin, | No. 2Garv in Wire Spring Coiler. 
1 l2in. x 6 ft. Wright, | No. 6 85 in. Sturtevant Blower. 


Double-Acting 


», a large list of other machines. Write for complete list, 


detaite d description and price 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


SECOND-HAND MACHINERY. 


86’ Gould & Eberhardt Gear Cutter. 

26’ Pratt & Whitney Chucking Lathe. 

60” Triple-geared New Haven Lathe, with chuck 
jaws 

40’ New Haven Back-geared and Power-feed Drill. 
$2’ Double-head Pond Planer. 

No. 1 Giant Key Seater. 
Send for complete list. 
Bicycle machinery. 


PRENTISS TOOL AND SUPPLY CO,, 
62 & 64S. CANAL ST., CHICAGO, ILi. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 





Send for catalogue of 








in. x6 ft. Engine Lathe. 52 in. x 20 ft. Engine Lathe. 
= “Re s 19-36 and 50in Drills. 
29 ‘* 13% * Portable Drill. 


26 6° 20 36 in. x 14 ft. Planer. 

29 ‘12 12 in. Shaper Traverse Head. 
$37 “30 * “ “ Gear Cutter, 54 in. 

mn "ee ” na Milling Machine, 


10 e 16 ft. Vertical Boring and Turning Mill, Cranes, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


Blower, 





Bolt Cuttersand 
Nut Tappers in 
great variety, for 
Hand or Power. 
Cutting all sizes of 
Bolts to 14" diam- 
eter and Pipe 2”. 

Send for Catalog ‘A,’ 


WELLS BROS, & GO., cx". 


MASS., U.S. A. 
ARMSTRONG’S # PIPE « THREADING 
Cutting-off "Machines 


Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas, and reoom 
Fitters’ Tools, Hinged 
Pipe Vises, Pipe Cutters. 
Stocks and Dies univers- 
ally acknowledged to be 
THE BEST. Send for 
catalog. 




















fa rong Mfg. Co. 
Bmeireng.™ (oun. , 





AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic applicati 
of HEAT. 


CATALOCUES ON APPLICATION, 


No. 80 Nassau Street, - + NEW YOR 


NGLIsH AGENCY 
Chas. Churchill & an Ltd., 21 Cross Street, Finsbu 
London, E. ©., England. 








Second= 
Hand 
Machinery 


in first-class order, much of it 
as good as new. 

We have constantly in 
stock a large selection of such 
machinery, bought for cash 
or taken in trade for new tools. 

It sells so quickly that it 
doesn’t pay to print a list, but 
we may have the very ma- 
chine you need. 

Please tell us what you 
want. If we have it we'll 
make the price right. 


HILL, CLARKE & CO., 


Machinery [lerchants, 


> FLAT: SPRINGS-anp WIRE 
FoR-COILED ‘SPRINGS 


SLND FOR 25° PAGE 
ALLUSTRATED CATALOGUE 


PRLS HBESIYASE root sang 


SUPPLIES : 


Nadal CHICAGO-ILLUSA 


Sea 


A FEW RARE BARGAINS. 








156 Oliver St. 12 S. Canal St. 60” Pond Boring Mill, with 2 heads. 
BOSTON. CHICAGO, III. 84’’-Swing Engine Lathe, bed 20 ft 


long. 
18” x 10 ft. Flather Engine Lathe. 
15’’x 6 ft. Flather Engine Lathe. 


30'’x 30” x 8 ft. Whitcomb Planer. 
M A F 1 | N F T 0) 0) LS 26” x 24” x Tit. Wheeler Planer. 
#!} Send for complete new list just out 
IN FIRST-CLASS CONDITION. HILL, CLARKE & CO.. 


156 Oliver St. 14 S. Canal St. 
BOSTON. CHICAGO. 


- 





16 in: F. B. Miles Slotting Machine. 
2.400 Pound Miles Steam Hammer, Single Standard. 
30 in. by 27 ft. Pratt & Whitney Engine Lathe. 


Horizontal or Floor Boring Machine, Pratt & Whit- FO K SA LE. 
ney. 


Two (2) 5 ft. Universal Radial Drills. 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

19in. x 8 ft. Pratt & Whitney Engine Lathe, Hollow 





For immediate delivery, the following size new 
engines, on which we will make special prices for cas 
in the next 30 days, as we are building additions t 
our works and need room: 

70 


Spindle. H. P. Horizontal Centre Crank Engines 
26 in. x 8 ft. Pond Machine Tool Co. Engine Lathe. 30H. P. ys Ma ~ 
19in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 2 H. P. 
» od . 20 H. P. 
low Spindle. 6b H.P 
Qin. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 0D HP “ “ “ “ 
low Spindle. 20 H. P. Vertical Side Crank Engines. 
10 in. Bement Vertical Drilling Machine. 15 H. P. ” 2 - 
24 in. Pratt & Whitney Vertical Drilling Machine. ” Hf 4 : 
—— 7 H. P. “ “ . “ 
_—— ‘EP _ * 
‘ie . * “ 
GEORGE PLAGE MACHINE CO or sizes up to ented pres 
% Other sizes up to 100 H. Pp. furnished promptly. We 


also have a number of 
for cash. 


H. H. LANE MACHINE WORKS, 
HUNTINCDON, PA. 


FOR SALE. 


PUNCHES and SHEARS. 


Also a number of Punch and Shearing 
Machines, Small Rolls, ete. Write tor 


good second-hand engines cheay 


145 Broadway & 86 Liberty St., New York. 








MACHINERY FoR SALE. 


28 in. x 24in. x 7 ft. New Haven Planer. New 
21 in. Gould & Eberhardt Drill. Good as new 
6 in Boynton Hand Shaper. _ 
4 to lin. Open-die Bolt Cutter ‘ 

Nos. 1, 5 and 6 Roots Pressure Blowers. 
9 x 9 Greenfield Upright Engine. 


Al condition. 
Good as new. 





Lott sin bol 17 in. Hammered Steel Shafting, -— prices. Address 
earings, Friction Clutch Pulleys, etc., less than half value. 

COOKE « co., MAIS & ROOS PUNCH AND SHEAR 6O., 
163 and 165 Washington St., NEW YORK. CINCINNATI, OHIO. 





OD BLAKE & JOHNSON, Waterbury, Conn. 
ee mM, NNT oS AD aT uc, 


quote prices for either machine or the Goods, 


STEEL 


For all Anti-Friction 
Purposes. 





BALLS 


WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 














WRITE FOR 





Cleveland Machine Screw Co., 


CLEVELAND, OHIO. INFORMATION. 












_ 
T 


Al 


E 
x 
a 
q 
| 
J 
4 


y 


put 


che: i} 


KKs, 











SepremMBer 26, 1895 


AMERICAN 


MACHTIIN Is‘ 775 








THOS, H. DALLETT & CO.,/ 


YORE ST. & SEDGLEY AVE., PRILADELPH'A. 


MANUFACTURERS OF 


ELECTRIC MOTORS 


cially adapted 
ving Machine 
. Ele- 






, Cranes 


Shriver’s New York Traveling Cranes! 


FOR HAND OR 
ELECTRIC POWER. 





T.Shriver& So, S% 3% Est sot st 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2, 


capacity, to be operated by Hand, or wholly 
by Electricity 





5 and 10 Tons 
orim part 








Ps | 


=MERY WHEEL 


NORTON 


Emery Wheel Co. 


Worcester, Mass. 





NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 













ALFRED BOX & CO., 


PHILADELPHIA, PA, 


Builders of Standard cut s 
Cranes of all descriptions, Double Roe 


Hoists, et 
Cranes in Rg er 30,000 Hoists and 700 





EDWIN HARRINGTON, SON & CO., Inc., 
1515 Penna Ave., Phila., Pa., 
Extension 
- Lathes, 
* Drill 
Presses, 


Traveling Cranes. Chain Hoists. 


C70NES 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 
Send for Circulars, 1522 Monadnock, Chicago. 


nos TON Se ee E wonns 


FRANK BURGESS, Proprietor, 86 Hartford St., Bosten, Mass. 

Any size or style. Spur, Bevel, Sr’ nal, Ratchet, 
Worm, Rack, Elliptic, Internal, etc. Small or large. 
Send for Catalogue. 1.100 sizes of Gears. 





————— 














MILLING CUTTERS: 
— een, Se 


wit ERLAND SEN~ 


ae 
AZ < 








THE TAYLOR-RICE ENGINEERING 00., 


CCESSORS 
American Standard Gauge and Tool Works. 
WILMINGTON, DEL. 





ADJUSTABLE BLADE REAMERS 


in. to 2 
Send tos” Sow | 


| The Sample 
‘Tells the Story. 


% 

FI Asample of Dixon’s pure flake lubricating 
| Graphite, with interesting and instructive 
4 








pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 








SPEIDEL'’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 
SPEIDEL & ROEPER, 
READING, PA, 
Send for Catalogue. 


Almond Drill Chuck, 


Sold at all Machinists’ 
ff Supply Stores. 
T. R. ALMOND, 
88 & 85 Washington St 
Brooxtyrn, N. Y 











4 


i 





p wt ANY THIN( IN THE 


aESSES: DROP HAMMEp« © 
apo? de OMATIC DROP ae Wh 


Neier 8 Peck g.@ ©. 


paprbil ASN. peste 


AQ BEVEL GEARS, 


Cut Theoretically Correct. 
Wy Special facilities for cutting worm wheels, 


a HUGO BILGRAM, 


MACHINIST, 
440 N, 12th St., Philadelphia, Pa, 


THE ree DRAW STROKE TRIMMER, 


An Indispensable Ton 















for all ench 
workers. Latest and 
Best Design. Infringers 
ecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 








ODOT eseEtsUEO 
COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 





The National Pipe Bending Co. 
82 River St., New Haven, Conn, 








WHE N YOU ORDER > 


‘rroRTOM SErtwcrs, 


See to it that our TRADE MARK 


“THE HORTON LATHE CHUCK” 


Is stamped plainly on their face, all others are IMITATIONS. 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U.S.A. 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E.C., Eng. 


=CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 

Screw Machines, and for Special 

work. . om oa * — - s s 
SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
CHUCKS Te “National.” |PEQUOT DRILL CHUCK 


INDEPENDENT, 














UNIVERSAL, or A new Drill Chuck having a more powerful griy 
COMBINATION, than any chuck ever offered This seems a broad 
Est’d 1882, Strongest. Easiest to claim, but we prove it to me chanie 's who will 
change. Best finish. Reversible examine, Ask at your dealers or write us for 





Jaws (patented) giving 5 changes 
including every poss ait @ position 

ILLUSTRATEDCATAL( sent Liber- 

al discounts. Prompt shipme nt. Ww w "ee r.ock, 

829 Cortlandt St... N. ¥.—Works, Heboken, 
A.J. McDowell ‘Stoc ker & Co,, Chicago. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck. 


particulars. 


THE D. E. WHITON MACHINE CO., 
5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL &CO,, 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 











Reversible Jaws. Accurate, 

) Standard Independent, Solid Independent and Universal 
Shell, Solid Reversible Jaws, Chucks, Combination Lathe 
Strong and True. a4 Chucks with patent revers- 

= ible jaws, Drill Chucks, 
SEND FOR CATALOGUE, 


Planer Chucks and Face 
4 Plate Jaws. 
SKINNER CHUCK CO., 


New Britain, - « Conn, 
ND POR CATALOGUB, 


The HOGGSON & PETTIS MFG. CO., - New Haven, Coun. 


ACHINER 
For Reducing and Pointing Wire. 
ESPECIALLY ADAPTED TO POINTING WIRE 


PRATT’S 
RODS AND WIRE FOR DRAWING. | in 
For Machines or Information address the i 08} ive ving 


























Manufacturer, 
i! 
$.W. GOODYEAR, Waterbury, Conn.) Dwi!) Chusly 
The best system ever devised for holding 
“TRUMP CHUCK” 
THE PRATT CHUCK CO., Clayville, WN. Y. 
WILMINCTON, DEL., U.S. A. _— 


STRAIGHT OR TAPER SHANK 
DRILLS and Griving « drills. 
| WRITE FOR CATALOGUE TO 
| No. 1, 14’, No. 2, 44’’, No. 3, 36’ 
TRUMP BROS. MACHINE CO., Mfrs. 
EVERY 
SEND FOR CATALOCUE. MACHINIST 
ORCESTER SACINNE SCREW co 





SHOULD HAVE 


& COPY OF 


OUR Pearcy tan 






It is a 704 pa oth bound book. A copy 
will } i, capes As sid, to any one sending 
$1.00, and the money paid for book will be 
refunded with first order amour hie te $10.00 


T ver 


HOUTKONERY % CO, 


Wanetne turers of Set, Cap & 
Machine Screws, Studs, etc, 





ACHINISTS! 
M $25.00 for $2.00 oe PUNTER SHNNST, 
NEW YORK CITY. 
Get one of our drilling vises and you will save its 
cost every month in Bang material and drills. 


Others do, why not You? 
THE DRILLING VISE CO., Chicago, III. 
Che LARGEST and best known 
TOOL STEEL WORKS 


of Germany 








aauaes . , 
_<—<—— MORSE UNIVERSAL gTAB 


THE LARGEST ANO MOSTCOMPLETE 


LINE OF DRAUGHTING ROOM FURNITURE 
MANUFACTURED BY 


Morse MACHINE CO.ROCHESTER.NY 


Draftsmen: Send us your address and we will be 
glad to mail you our illustrated catalog free. 





Gestre to enter into connection with a larg re house 
ofg od standing in the United States, for the intre 
eltion at their Tool Steel in the finished state and 
also In billets. Owners of Rolling and Hamme 
Mills preferred Box 93, AMERICAN MACHINIST 








PLANER LEVELLING JACKS. 


A TIME SAVER IN THE MACHINE SHOP 


For particulars apply to 


THE NEWARK MACHINE TOOL WORKS, 


NEWARK, N. J. 





HYDRAULIC MALTREE Y, 


PRESSES, PUMPS, PUNCHES, 

JACKS, VALVES, FITTINGS, 

PACKINGS, ACCUMULATORS. 
SEND FOR CATALOCUE D. 


The W. & §. Hydraulic Machinery Works, 


WATSON & STILLWAN, Proprietors. 


204, 206, 238 and 210 BAST 43d STREET, 












NEW YORK, 


Broaching !’ress. 





Improved Hydraulic Punch. 











AMERICAN 
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BUILDERS OF 











36, 40 & 48-INCH TRIPLE-GEARED LATHES. 


ODGE & DAVIS MACHINE TOOL C 


STANDARD ENGINE LATHES, 
PLANERS, SHAPERS, 

MILLING MACHINES, 

UPRIGHT and RADIAL DRILLS, 


WORKS: CINCINNATI, OHIO, U. S. 


SCREW MACHINES, 
BOLT CUTTERS, 
MONITOR LATHES, 


BORING MILLS, Etce., Etc 


A. 


NEW YORK, 110 Liberty Street. 
CHICAGO, 68-70 S. Canal Street. 
BOSTON, 86 Federal Street. 

ST. LOUIS, 720 N. Second Street. 





ENCINE LATHES. 


22’ and 24” furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed, 


With all modern Improvements 





Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


eood tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
te be obtained at a moderate price. 


3 — 


— 1° Al 


WRITE FOR CATALOGUE 





Dietz, Schumacher & Co., 
Cincinnati, 0., U.S. & 

















BoLtT ana Nut 
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wo «FY 


MACHINERY CO. 
TIFFIN, OHIO. 








AND PRICES. 


MEYER, ROTH & PASTOR, 


Machinists, Cologne o/Rhine, Germany. 


Manufacture Machines for making articles such as the following: 


All kinds of Buckles, Horse Nails, Spiral Springs, Tin-opening Keys, Nails 
for Soleing and Heeling 









r, Chair Links, Box and Coffin Handles, Rivets of 
all kinds, Wire Tacks, Screw Eyes and Screw Hooks, Cramps, Hinges, 
Lock and Piano Nails, Hob Nails 
of all kinds, Corset Buttons, Slid- 
ing Bolts, Eyes, Loops, Leaden 
Rivets, Leads, Spring Bands, 
Square Nails for Heeling; Wire 
Bending and Wire Cutting Ma- 
chines, Shaping Machines, Ma- 
chines for making Hooks and 
Eyes for Ladies’ Dresses, Trowsers 
Hooks and Trowsers Eyes, as well 
as Hooks and Eyes for Military 
Cloaks ; Tacks and Rivet Presses, 
etc. 


many other articles not mentioned above, on receipt of Samples. 


HANCERS For THE TRADE 


We ream our boxes on a special machine which 
leaves the bearing exceedingly smooth and very 
accurate. They hold sufficient oil for three to 
six months. Durability and good workmanship 


p, Patent Radial) "hy 


We are also prepared to furnish Machines for making a great 


C. H. 1. BAUSH & SONS, 


HOLYOKE, MASS. 


Manufaeturers of 











of ey ip-| 
ery descrip a N 
tion. Cc 
All sizes from 3 ft. to 10 ft. arm.| 
ae E 


Wooo Worxine Machinery 


OF EVERY DESCRIPTION. 
CAR SHOP TOOLS| i= & 





—AND— 
, y TERS THIS SLIDING HOOK POST HANCER is 
PATTERN MAKERS vijustable §: all directions—in and out, up and 
MACHINERY, aown. We have it in assorted sizes of ‘diameter 


ind reach, 

HANGERS OF ALL STYLES a specialty 
We are sending them everywhere. It does not 
pay you to make hangers on a small scale. Send 
for our Hanger List. 
VEAT DESIGNS, CORRECT PROPORTIONS. ACCURATE WORKMANSHIP. 


P. PRYIBIL, 


LEADING SPECIALTIES. 


Illustrative and Descriptive 
matter, with prices on appli- 
cation. 


J. A. FAY & CO., 


993 to 313 W. Front St., 





bAL LD 


18”, 24”, 27”, 30” and 42”, Immediate Delivery. 





16”, 


THE LODGE & SHIPLEY M. 1, C0,, ot Ohio, 





REGULAR SIZES. 
4 inch by ° ine h by s feet. 


S “ < “ “ | “ 
‘ “ 24 “ “6 
15 “ “ 15 “ te 4 





PATENT CUTTERS: SPECIAL 
Pat. Dec. 24, 1889, MILLING MACHINES DES GNED. 
Write for full Information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


Sd re SISHOL + 


THE 
STIRLING TURRET 
LATHES 


WATER TUBE SAFETY BOILERS. 
UNIVERSAL TOOL GRINDERS. 


SAFE, ECONOMICAL. DURABLE 
SEND FOR PARTICULARS. 


No cast metal. No flat surfaces. No multitudi- 
PULLMAN BLDG. tt WISCONSIN. 


nous hand-hole plates and gaskets to remove, clean 


and make tight with every cleaning. Four manholes 
give access to interior of every tube. Write for 
HANDSOME CATALOGUE ON 
NDENSER 
THE Ad MF6.CO. 39 Cortuanor St.NY. 
PRATT INSTITUTE, BROOKLYN, N. Y. 


catalog Z. 
THE STIRLING CoO., 
Cen’! Offices, CHICACO, ILL. 
Drawing and Machine Design, Two-Years Course. 
Machine Work, Two-Years Course. 
Evening Course in Machine Work for Beginners at the Trade. 


Branches in all Cities. 
Other Evening Courses in Mechanical Drawing, Algebra, Geometry, le, wap Electrical Construction, 
Steam, Strength of Materials and Mechanism. Fall Term begins September w3d. 

For application blanks and further information, address, F. B. PRATT, Secretary 














BELT 











These Ma- 
chines embody 
the best princi- 
for the 
rapid produc- 
Stion of good « 


ples 


work, and have 
many conven- 
iepces. 


ADDRESS, 


LANDIS 
BROS. 


Waynesboro, 
Pa. 


6). 
LLL So ae 
No. 3 Plain Grinder, 
France: AD. JANSSENS 





No. 3 Universal Grinder. 


Germany: SCHUCHARDT & SCHUTTE. 








512-524 W. 41st ST., NEW YORK. 
Gabie “ Pryibil, New York.” A B 0 Code used, 





Cincinnati, Ohio. 


16 Place de la Republiaue. Paria, 


69 Spandauerstrasse, Berlin. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOL S TO ORDER. 





VF. E. REED 60., 


1Worecester, Mass.,: 







MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Belling Agents, 111 Liberty Street, New York. 
60 South Canal Street, Chicago. 





424 Srasohene Building, Pittsburgh, Pa. 









P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 


_———— - 





ww 4. CEL ES, 
8to i8in. Swine. 


SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 











New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 





Wuat’s THE MATTER 


With our new Cutting-off Machines? 


Write and find out. 


HurRLBUT ROGERS Macu. Co., 
SO. SUDBURY, MASS. 


BORING AND 





D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Ae Work, ete. 


The No. 4 B Machine for Cutting and Feospting 
Pipe &% in. to 4in., by HAND or POWER. 
SEND FOR CATALOGUE TO 





— FOR — 


Bicycle 





NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 























with and without Back Gear. 


CYLINDRICAL DESIGN. 
GIVES GREAT STIFFNESS. 


Consequently Extreme Ac- 
curacy is Maintained. 


W.D. FORBES & C0, 


1302 HUDSON ST., 


Hoboken, N. J. 


Two blocks from 
14th St. Ferry. 
































nMachine a0) 


+ BOSTONMASS! NORE r HYDE PAR 
PLAIN & SPECIAL MILLIN 


_é AN gBBRCUTTING Hayy 
antics NY Sopilenll et, 


re Incorporated 187 
= "Brainard Milling 


UNIVERSAL 





ARMSTRONG LATHE aw PLANER TOOL. 


sed and endorsed by J. A. Fay Egan Co., Morse Twist Drill and Machine Co., Wiley & 
Russell Mfg. Uo., Fitchburg Machine Works and by all who have given it a trial. 


Send for circular and prices. 
MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDCEWOOD AVE., 
CHICAGO. 


DROP me) oR chant 
OF STEEL 








Built in a 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica- 
tion of same it has 
no equal. Send 

—for illustrated 
- catalogue. 








FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES. 







TURNING: 
MILLS, 


P4,5,6 60 Swing 
H. Bierfra, EVANS FRICTION CONE CO. 


_________ RANGING AND STANDING 
CONES. 


MADE IN ALL — 


Thousan - in use tra 
ye ng tr nl to 1g P. Fo 
infor tion addres 


No. 85 WATER STREET, 
BOSTON, MASS. 


FLATHER & COMPANY, 


NASHUA, N. H., U. S.A. 


LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


JONES . | Ln MACHINE CO., 


SPRINGFIELD, VERMONT, 





ENGINEERING APPLIANCE co. 
JAMESTOWN, N, Y. 





W.C, YOUNG MFO. co., | 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 

















The Flather Lathe, 22 inch. 





Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘‘ Rapid Lathe Work,” by 
new method (Hartness System). 
Send for catalogue. 








Capacity 2 in. 
diameter, 
24 in. long. 


2 BY 24 FLAT TURRET LATHE. 


Stover Power Hack Saw 
and Friction Drills, 





MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 

/ron or Steel surfaces. 









Used by 
pews mets Cutlery, 
n two sizes 
Nos. 1 and 2. Pistol, 
Cut 4% to 8 Twist Drill, 


incnes. Send 
og circulars 


mWOnKs 

Cs d Iron- Working Mach: 
te el a ie hinge 
2aRiverst. FREEPORT, ILL. U. S.A. 
W. BURTON, London, Eng. 


Wrench, and many 
other mfrs. 

200 in use. 

Read up. »« 
Catalogue ‘‘B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


~ BARNES’ 


fy UPRIGHT DRILLS 








Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send fur Catalogue and Prices. 


W. FG JORN BARNES 60, 


1905 Ruby St., Rockford, 111 


ENGLISH AGENTS, 


MANUFACTURED BY 


FITCHBURC, MASS. 





CURTIS & CURTIS, 
66 CARDEN ST., BRIDGEPORT, CONN. 


Pipe Cutting and Threading Machinery, 


BAKER BROTHERS, 
385 S. Erie St., TOLEDO, OHI0. 





RATCHET DRILLS, RATCHET DIE STOCKS AND 








Finsbury, London, EB. C. 





CHAS. CHURCHILL & CO.,Lrb., 
21 Cross Sr.. Finssury, LONDON, &. C., ENG. 


JOHN BECKER MANUFACTURING CO., 





Enotanp—CHAS. CHURCHILL & CO. Ltd., 21 Cross St., 


THE BECKER MILLER No. 4 
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THE LONG & ALLSTATTER C0. 


HAMILTON, OHIO, U.S, A. 


OVER 300 VARIETIES AND SIZES OF 


STARRETT’S FINE 











Skilled mechanics prefer them. 
Live dealers sell them. Send 
; Cee ck kb wees He 


L.S.Starrett 


ATHOL, MASS., U. 





ae 4 


DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 
WELDING MACHINES 
AND DROP HAMMERS. 














ON yep IRON 
WILS © oROvEY ANERS. 


TAND IMP 
kepe RD sizes % W.A.WILSON 
PT IN STOCK. RIVER ST ROCHESTER,N.Y. 











' 
| 


"r 


Asromatic WATER GAGE. 











For THe Boren ano Enon Ane THE EnGineen® Favorrres 
85,000 Penszrruy AcTomatic INJECTORS in use, fivin perfect eattefaction 
ander ai! conditions. Our Jet Pumps, Water Gages and Oii Cups are Unequalied 
PENBERTHY INJECTOR CO. DETROIT, 


SRANCH PaCTORY At WINDSOR, ONT. MICH. 


Sano For 
CaTacoeus. 








MECHANICAL DRAWING & 


Mechanics; Evectricity ; Architecture; Architectural Drawing and Designing; { 
Masonry; Carpentry and Joinery; Ornamental and Structural Iron Work; 
Steam Engineering (Stationary, Locomotive or Marine); Railroad Engineering; 
Bridge Engineering ; Municipal Engineering; Plumbing and Heating; Mining; 
Prospecting, and the English Branches. 

The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write. A Scholarship entities the 7; 
holder to tuition, until he is qualified to receive the Diploma, no matter how Y 4 
long it may take nor how often it may be necessary to review. Students can 
interrupt their studies and change their residences. Scholarships are not 
forfeited upon failure to pay installments promptly. Each student is a class 
by himself, and has the advantage of individual direction by a competent 
instructor. Students make rapid progress in learning to Draw and Letter. 
Specially prepared Instruction oad Question Papers, Condensed, Simplified 
Tue Steam Engineering course is intended to qualify engineers to secure 
Licenses. All representations may be relied upon. 

Send for Free Circular, stating the subject you wish to study, to 


rhe International Correspondence Schools, SCRANTON, PA. 








PRAGTICN” 


TRADE MARK PCGISTERCD 








DETRICK & HARVEY MACHINE CoO.. 


BALTIMORNREA, MD. 
MANUFACTURERS OF THE 
ADAMS 


Automatic Bolt-Threading and Nut-Tapping Machine, 
Made in all Sizes to Cut from 1-4’ to 6”. -ase 


The otengtost and most durable machine in existence, 
The threading head is made entirely of steel. No links, 
levers, springs, caps, cases blocks or die rings in or about 
the head. Separate Heads and Dies Furnished. Write 
for descriptive circular and price list 


Manufacturers of The Open Side Irou Planer 


Albro Worm and Worm Gear 


Consumes less 








QUIINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindies. 


WILL DRILL UP TO % INCH. 
Sensitive and Positively Driven. 


A. 0. QUINT, Hartford, Conn. 


ICROMETER CALIPERS. 


Fil sizes, both inside 


and outside. CATALOG. 


Write for 
J. T. Slocomb & Co., PROVIDENCE, R. I. 


BOSS SCREW PITCH GAGE. 


* 





power and gives 
better 
than any other 


results 





System.  Infor- 


mation 
fully furnished. 


> The Albro-Clem 
K’evator Co., 
411 & 413 Cherry St., 


cheer- 

























A full whe line of Philadelphia, Pa. 
Pitches Quy \Giaa from 
4 eae Tee to 40. a 
FOR ‘NSIDE AND OUTSIDE WORK. |  [-—j2,_ , Loser rmvseny 
Mailed till October 1st for $1.00. fle biti ditt dtd tid 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE QUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


STANDARD TOOL CO., 


ATHOL, MASS., U.S. A. 


Catalog of latest designs in Machinists’ Fine 
Tools to be hai for the asking. 








NEW TOOL FOR BACKEHVG-OFF MILLING CUTTERS. 


r a 
4, | PATENTED MARCH 6, i895. 


Of this Tool the 
AMERICAN MACHINIST, 


















\ 


{ \ 
“Mr. Balzer’s / 
device | we 


f | 


Ji | 
RAPILDAT IY AND 
ia 





ee 


few) 
/ 


— ; 
really new things in 


one of [th 


— ae » 9] 
2 > mechanics,| 
a | | 


Fs 


= | 
For |descriptive ciretlam~apply to 
7 _S.M. BALZER, [| | 
““ e ram 
“N.Y, 4icDcortLANDT ST., NEW YORK CITY. 


Vv 





a Cutter and Tool Grinder. 


It you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 


power LA THES#TOOLS 


Send 10 cts. for 224 page Book to 


J. M. WATROUS, Cincinnati, 0. 








CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 





motion. 











IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 
Chas. Churchill & Co., Lid, 21 Cross Street, 
Finsbury, London. 
Schnchardt & Schutte, 59 Spandauerstrasse, 
Berlin. 


Send for Circular, 


Eugen Soller, Basel, Switzerland. 





IMPROVED 19-inch HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


THE HENDEY MACHINE CO., 


Buy the best. 


TORRINCTON, CONN 
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— NSN ae E aR an =r 
g Of athe -Cenket oF Grinders, MANU po RERS RK NS. Ve 


oo nfess to making ones centers [ene 

Ye VW" vey oO ng SY eeding rly simple that will g grind 7 ade and do wt TEAM GINES 
Nal / one that is exe inch swing ; do IN 

47 in a lathe of any size, up to jo" yntained, at d dispenses x ar FULL bei. 


self-c« : 
ei, iat 1s abs lute ly se se minie- Tae 
ice it well—-0 eee ee re uae § : ‘toggery that usually atte ids upon the Can cts 
ASZ 
Sa with all a the troubles« TRA 


lerate cost We issue 7A TAKEN FOR [omPcere prs ANT? 
One more point: ‘tis of moder . 
e 


nent this little t tool. Shall we mi ruil it? 








“274 trations of such t vols. 














ZG quite an exhaustive tres oe om ‘on Faulcone an’f'g Co., me , Sate COMPANY, WAYNESBORO, 
same Seotacoans ECLIPSE CORLISS. ENGINES, 
SS RINSING CONN AK ¢ | WEN 40 TO 2,000 H. P., ALL STYLES. 





Send for Illustrated Catalogue. 


ALSO BUILDERS OF 
| Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery, 


AU TOMA’ Pic 
1 i / r , 
HIGH PRESSURE BOILERS ¥ | eee 


| } \ . = ; p Julia City. 
“43 | ane SEA Hedinan- Russell Co “2 I ake ‘si ‘Chieweo 1 
a | . a - < 108. K, Carey & Bros. ¢ % Light St., Ba 
oS NGINE COMPLETE POWER PLANTS “= Fa ets & Barer Co., atte, Wash 
ae = 


9 
a 





Mt in mr rp vin 
$0 and Walt Ste, PRLADELPRLA 


Branch Office, New York Agency, 
245 Lake St., CHICAGO, —18 Vesey St., N. Y. 

















2 styles, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS boy <a MOTOR CO. ewartyh. J. 
Mfrs. VENTILATING FAN 





Over 40,000 Engines in Use 





ELA ESSER i 
= ot NEW YORK. Roo i 


© Branches: 111 Madison ‘t., | hicago, 
708 Locust St., St. Louis, 


DRAWING MATERIALS 1 | 


AND 


* Surveying Instramen’s. 











STRANGE, BUT TRUE !! 


Taz Mew Paocess Raw fine Gans ll AMES IRON WORK _ Osweco, 


ASTONISH HY The largest and best assorted stock in America, All requisit 
vo _ for etd ~ ‘draughtin ran : a hs sve mai a yn hy bp line 38 Cortlandt St., New York City. 50 Oliver St., Boston, Mass, 
MACHINERY WORLD. to make them, Prices reasonabl 18 South Canal St., Chicago, Il. 1026 Filbert St., Philadelphia, Pa. 


CATALOGUE ON APPLICATION. 
They Outwear — 


any Metal. | HGH ART ENGINES ORR & SEMBOWER, 


; (INCORPORATED.) 
They require No The Celebrated 


VERTICAL, HORIZONTAL, MARINE 
IDEAL] 


—AND— 4 RS w .. 
A.L.IDE & 90%, | HOISTING ENCINES, ‘Se ~ =. 


VERTICAL AND HORIZONTAL BOILERS. 















——— 
=e 





= Lubricant. 


They are Noiseless 
and Clean. 








Springfield, IL, — oa 
NEW PROCESS RAW HIDE CO., iia WESTERN BRAN FADING, tel CHICAGO 





Direct Connected, 
PATENTEES AND SOLE MANUFACTURERS, Simpl 1g ment 


SYRACUSE, N. ¥., U. 8S. A. For all purposes where reliable and economical power is required. 


Catalogues " Hditio ma 1 1895, on application, Mention this edition, 


LATEST! BEST! CHEAPEST! ty. PP 


COLD METAL SAWING MACHINES. 


For Att Crasses OF Work. 


EVERY MACHINE WARRANTED. 
SEND FOR NEW CATALOCUE. 


CHICACO, emad ad > 703-7 WESTERN UNION BLOG. 
NEW YORK, - 29 BROADWAY. 


OUR LATEST PRODUCTION. 





a3 <-9 30 COE ee ees 
is especially designed for long 4 
terms of service under most ex- 
© acting conditions, where it will ever be ¥ 
4 found worthy of your confidence—-weal- 
© Iude to THE EXCELSIOR VALVE. 9 
It does cost a little more than common 
» Valves, but not so often, and it exerts 9 
@ a “back pressure” on your expense ac- $ 
count long enough to convince you of its 4 
9 true “cheapness.” Would you like af 
mm ¢ little Catalogue of its “whys and where- 4 
Sfores”? It may be had for the asking. ¢ 


€ THE KELLY & JONES CO., 


. 104 John Street, New York. 


CS eh ak ee ek a ed Sa, A Se A Se Se ed 
No. o Radial Drill. Something — 


No. o Radial Dril. Something entirely PUNCHING ° SHEARING MACHINERY 


hag AEE © BOER MAKERS ROLLS. >} 
BICKFORD DRILL AND TOOL GO., || )>>’ iat 


~ =e ~s C MZ rN 
3 Pike Street, teen onc ae. SJANeSvUE ice Wif@n sin 























> Ee 















































ow Wh CTEAM. MOFFET PORTABLE DRILL. A. SEF. BRowN, 
I Sone UNSURPASSED Wet BBs, ft ENCINEERS, FOUNDERS & MACHINISTS. 
" Segenn’s Centrifugal ASA e #4 inches iam- SHAFTING, PULLEYS, Estimates and Pians tur- 









Steam Separator.} REAMER, 


For Supplying Clean and Dry Steam 
ngines, Dry Houses, etc. * : 
Place Separator as close to engine Will work in any 


as sible, the steam taking a spiral iti 
comee between the threads conses position. 

the water to be thrown by centri 
force against the outer walls, while the 
dry steam pes through the small holes 
to phen of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 

where Dry Steam is necessary. 


KEYSTONE EN ENGINE & MACHINE WORKS, 


and Spent Soe, yl nd f Creu! a —— J.G. -TIMOLAT, Send for Catalogue 
aa eT ee a tae Behe Tice nee | MOOG LOE Tela, sesacs7W Brosdway.! 47 Dey St., New York. 


nished for transmitti 
Runs with Steam HANGERS, Etc. SORTING 


—OR— 
‘ Compressed Air. 


Power by 


HORIZONTAL 


AND 
VERTICAL 

= j$$SHAFTING. 
"Also for Erecting same, 


Friction Clutch Couplings. 


STEAM SIRENS. 


(WHISTLES. ] 
Manufactured by 
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BROWN & SHARPE MEG. CO. 


rProvVIDENCSE, ste. I. 


NE bean TOOLS 


No, 1 il Milling Machine, Desig Milling Machine Screw Arbor 

No. 41 ersal M ng Machine. Design 1s Centrifugal Water Pump 

No. 2 Power Lappi Machine Geared Water Pump 

No. 6 Automatic Gear Cutting Machine New Sets of Tools for Milling Machines 

No. 2 Gear Rim Milling Machine New Sizes Side Milling Cutters 

No. 1 Serew Machine with Automatic Chuck and Cutters for Fluting Reamers 
Wire Feed Sprocket Wheel Cutters 

No. 2Screw Machine with Automatic Chuck and Cutters for making Four-Lipped Twist Drills 
Wire Feed End Mills with Centre Cut 

Polishing and Finishing Machine with Brake Fly Cutters 

No, 1 Case-Hardening Furnace New Sizes of T-Slot Cutters. 

Hard Coal Tempering Furnace \ngular Cutters with Threaded Hole 

Hand Milling Attachment for No. 0 Plain Milling Patent Metric Involute Cutters 
Machine Improved Stocking Cutters for Involute Gears 

Taper M ng Attachment for Nos. 1 and 2l versa New Sizes Special Bevel and Mitre Gear Patterns 
Milling Machines, Rubber-Tipped Foundry Rammers 

Driving Fixture for High-Speed Milling Attachment Test Indicator to read to 2) m.m 

8-in. and 6% in. Single Dial Index Centres 4° Screw Thread Tool Gauge \eme Standard 

Nos. land? Flanged Vises, No, 20 Serew Pitch Gauge. 








MACHINE TOOLS. 


Complete Equipments. 


, Vi RAILROAD, GAR, LOCOMOTIVE 
} AND GENERAL MACHINE SHOPS. 





BRANCH HOUSES: 
NEW YORK, CHICAGO, BOSTON, 
PHILADELPHIA, PITTSBURGH. 


THE NILES TOOL WORKS 6o., 


HAMILTON, OHIO. 


= aon 
Correspondence Solicited. 








v Kbit 








CAR WHEEL BORER 








Jenkins Standard Packing has been st 
tested in all positions and under all actions of steam, 
superheated steam, oils, acids, etc., and has never 
failed to make a perfect joint when properly applied. 
See that it is stamped ‘‘Jenkins Standard Packing” 
and bears Trade Mark. 


JENKINS BROS., New York, Boston, Philadelphia, Chicago. 


WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, VPA, 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangings, Couplings, eto. 
~ INJECTORS FOR ALL CLASSES OF BOILERS, 


























Manufa:tured by 


THE G. A. GRAY CoO., 
CINCINNATI, OHIO. 


THE FOLLOWING é. &. Fay & Ean Co....... ig South Canal Street, Chicago. 

MACHINERY ry ar! 4 a Turney Cc ae 193 Bank Street, Cleveland. 

. . , ney West 4th Street, Cincinnati. 
MERCHANTS CARRY } Thos, K. Carey & Bro " O .26 Light Street, Baltimore. 
SAMPLES. Fy & ~ “angie te 14 Dey Street, New York City. 





WE BUILD 


6 SIZES OF 


SCREW MACHINES 


RANGING IN CAPACITY 
From % inch to 2% inches. 
WITH OR WITHOUT 


WIRE FEED, BACK GEARS, 
GEARED FRICTION HEAD, 
AUTOMATIC FEED AND 

i CHASING BAR, 


As the Size and Style of Work Require. 





! 


No SCREW 

« © MACHINE, 
WITH AUTOMATIC CHUCK. 

Capacity with Wire Feed % in. WRITE FOR ‘CATALOGUE AND PRICES. 


THE CARVIN MACHINE COMPANY, 





PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S. A. 


Have recently improved the construction of 
Drop Hammers and made substantial reduction 
in the price of each size from 250 to 1,500 
pound machine. 

Die Sinking, Milling and Profiling Machines 
Ms and Trimming Presses are also offered at re- 
duced prices. Quotations will be given on application. 

NEW YORK, (38 Liberty St. BOSTON, 47 Pear! St. 
CHICACO, 42 & 44 S. Clinton St. 


C AND eee CLAMPS. 


S7zes, with Openings 

73 4, 2} yf, 3} Kk, 4%, 6! 4 inches 
Machinists’ Clamps, in 4 Sizes, 
with Openings 


I yf, 2 yf, 3 yf, 4 Y inches. 


The Billings (& Spencer Co., 








C Clamps, 





Hartford, Conn., U.S. A. 
Chicago Office: 17 S. CANAL STREET. 
England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 


France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris Russta—J, BLOCK, Moscow, 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


UNIVERSAL MONITORS. 


- oO 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 





























THE HAYDEN & DERBY MFG. 6O., 


SOLE MANUFACTURERS 


~iaeaiealie INJECTORS, 


AUTOMATIC 


AND 


DOUBLE TUBE. 
















Cuts, Photographs 


= ~ 
ad A eye 
DOUBLE-TUBE 


MANUFACTURERS OF 


ENGINE LATHES 






Send for our New 
Book. Sent free. 


* Practical Information on Injectors.” 


OFFICE AND SALESROOMS: 
No, 114 LIBERTY ST., NEW YORE. 


LOWELL, MASS., U.S. A. 








— TOOL Co.. 


and Prices furnished on application. 


from 17 to 64 in. swing. 











DPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


oa, TRAE ECORUI) | 2. ALLEN, Passions 


— (a ESTER, MASS WM. B. FRANKLIN, Vice-PRrEsipENt 
el DROP FORGINGS F. B. ALLEN, Seconp Vice-PRESIDENY 








— WOOD WORKERS? VISES — 











s> THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Aeme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 









P..T, DEC. 5, 1882, 
PAT. DEC. 4, 1883. 
PAT. AUG, 25, 1885. 





We make the following sizes of 
HENDEY-NORTON LATHES, 
12”, 14”, 16”, 18”, 20”, 24”, 27” and 30” swing. Also 
IMPROVED HENDEY PILLAR SHAPERS, 
15, 24” and 25” stroke. 

See our advertisement on page 778 of this paper. 


THE HENDEY MACHINE CO., Torrington, = Conn, 


J. B. Prercse, Secretary & TREASURB®. 





Manuiacturer 
—of— 


__jJ.M.CARPENTER &_.= 





Laight and Canal Sts., New York, and 64 North 7th St., Philadelphia, Pa. 


APS & DIE 


PAWTUCKET.R.I. 





an 





